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OBSERVATIONS 

AND 

EXPERIMENTS 

^ For  inveftigating  the 

CHYMICAL  HISTORY 


OF  THE 


Tepid  Springs  of  Buxton; 


together  with 


An  Account  of  fome  newly-difcovered,  or  little  known 
-Properties  of  Substances  relating  to  feveral  Branches  of 
, Chymistry,  and  animal  and  vegetable  Life; 


TO  WHICH  ARE  PREFIXED, 

ACiikonolocicalRelation  of  the  Use  OF  BuXTOKp 
. Water  from  the  earliest  Records  to  the  pre- 
sent Time,  Sketches  of  a History  of  the  Atmo- 

SPHERE  OF  THE  PEAKE,  AND  OF  THE  EXTERNAL  FORM 

and  internal  Structure  of  the  mountainous 

Re gi o n s of  De rbyshire • 

* 


intended  for  the 

Improvement  of  Natural  S 


Saelmovl  Jfr  ■/ 
* - 

.V 


cience  and  the  Art  of  Physic 


In  TWO  VOLUMES. 


VOL.  I. 


By  GEORGE  PEARSON,  M.D. 


T Q N D O N : 

Printed  for  j.  Johnson,  st.  pauIJ’s  churcm-yarq. 


n c c i^\  xxiv , 


Monendi  utique  funt  Homines,  et  per  Fortunas  fuas 
rogandi,  atque  obfecrandi,  ut  Animos  fubmittant,  et 
Scientias  in  Mundo  majore  quaerant : quinetiam  de  Phi- 
lofophia  vel  cogitationem  abjiciant,  vel  modicos  faltem, 
et  tenues  Frudtus  ex  ilia  fperent,  ufque  dum  Hiftoria 
Naturalis  et  Experimentalis  diligens  et  probata,  compa- 
rata  fit,  et  confedta. 


Lord  Verulam  in  Novo  Organo, 


TO  THE  MOST  NOBLE 


/ 

WILLIAM  DUKE  OF  DEVONSHIRE, 

PROPRIETOR  OF  THE  TEPID  WATERS  OF 

BUXTON; 

WHERE, 

FOR  THE  CONVENIENCY  OF  THE  PUBLIC, 

HIS  GRACE  HAS  MUNIFICENTLY  PROVIDED 
SUCH  VERY  HANDSOME  AND  AMPLE 
ACCOMMODATION  : 

iHESE  OBSERVATIONS 

AND  experiments, 

ARE  very  RESPECTFULLY  INSCRIBED, 

BY  HIS  GRACE’S 
dutiful  and 

OBEDIENT  SERVANT, 

/ • 

The  AUTHO'R, 
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f | v H E Occafion  of  thefe  Volumes  of  Ob - 

JL  fervati  ms  and  Experiments , that  are  now 
fubmitted  to  the  Judgment  of  the  Public, 
was  the  Difcovery  of  an  Error  in  the  Opinion 
univerfally  and  confidently  entertained,  con- 
cerning the  Nature  of  a Kind  of  Air,  or, 
more  properly,  of  a permanent  Vapour , that 
impregnates  the  tepid  Waters  of  Buxton,  on 
which  their  peculiar  Efficacy  in  Difeafes  was 
believed  entirely,  or  principally,  to  depend. 

Prefuming  that  Philofophy  and  the  Art  of 
Phyfic  would  be  benefited  by  the  Demonftra- 
tion  of  this  Miftake,  and  by  a Recital  of  the 
Facts  which  effablifh  a different  Opinion,  I 
intended  to  publifii  the  Obfervations  and  Ex- 
periments which  difcovered  the  Properties  of 
this  permanent  Vapour,  along  with  the  In- 
ferences that  naturally  followed  from  them, 

in  executing  this  Defign,  I found  that 
many  of  my  Conclufions  were  rendered 

^ 3 vague. 
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vague,  or  leis  extenfively  ufefulj  and  that 
others  could  not  be  drawn,  for  want  of  a 
general  chymical  Hiftory  of  this  Spring- 
Water  confidered  as  an  elementary  Sub- 
ftance,  and  of  the  other  Matters,  befides  the 
above  permanent  Vapour,  that  might  be  con- 
tained therein.  For  without  a Knowledge 
of  the  Qualities  of  all  the  fimple  Subftances 
forming  a compound  Body,  we  cannot,  upon 
many  Occafions,  refer  the  Effects  produced 
by  it,  or  at  lead:  we  cannot  afcribe  them, 
with  any  great  Degree  of  Probability,  to  one 
or  feveral  of  the  component  Parts  of  fuch  a 
Body,  but  mull  confider  them  as  the  Confe- 
quences  of  the  whole  in  Conjunction. 

I was,  therefore,  induced  to  attempt  an 
Inveftigation  of  the  whole  of  the  chymical 
Properties  of  Buxton- Water,  and  to  collect: 
the  FaCls  already  difcovered  upon  this  Sub- 
ject.. At  the  fame  Time,  I examined  atten- 
tively the  Grounds  on  which  thefe  Spring- 
Waters  were  employed  in  Phyfic  3 and  find- 
ing them  to  be  vague  or  erroneous,  I formed 
a Plan  for  eflablifhing  the  Ufe  of  this  Arti- 
cle of  the  Materia  Me  die  a upon  a more  folid 
Foundation. 

In 

•f  ..  1 1 * 
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Iii  Confequence  of  thefe  Reflexions  my 
original  Plan  was  much  enlarged,  and  I had 
now  before  me  a wide  and  unexplored  Field  of 
Enquiry,  a fmall  Part  only  of  which  I flat- 
tered myfelf  with  the  Expectation  of  being 
able  to  inveftigate,  and  even  that  Portion 
imperfectly ; but  I hoped  my  Labours  there- 
in, would  render  the  Work  which  I at  firfl 
intended  much  more  ufeful,  and  make  the 
Cultivation  of  this  Ground  lefs  difficult  for 
thofe  who  might  deflre  to  improve  it  here- 
after. 

My  great  Motive  for  undertaking  this 
Work,  was  that  of  being  ferviceable  to  Man- 
kind by  labouring  to  contribute  my  Mite  to 
the  Advancement  of  Science,  and  the  Improve- 
ment or  the  Art  of  Phyflc.  I prefumed  that 
this  Purpofe  would  in  fome  Meafure  be  ferv- 
ed,  by  making  a fmall  Addition  to  the  prefent 
Stock  of  natural  Hiftory  • and  I cannot  ima- 
gine any  juft  Reafons  why  my  Endeavours 
fhould  occafion  the  leaft  Uneafmefs  in  the 
Mind  of  any  Perfon.  I may  difcover  the  Miff 
takes, without  undervaluing  the  Tudmnents  Jf 
thofe  Philofophers  by  whom  they  were  com 
muted.  Confldering  the  Fallacioufnefs  and 
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limited  Power  of  the  external  Senfes,  even 
when  aided  by  the  beft  contrived  Experi- 
ments and  the  moft  excellent  mechanical 
Inftruments,  it  is  very  probable,  many  Errors 
and  Miftakes  will  in  future  be  pointed  out 
to  have  been  committed  in  the  Hiftory  now 
prefented  to  the  Public.  The  Obfervations 
and  Experiments  here  related,  as  the  Reader 
will  perceive,  required  merely  Attention, 
Patience,  and  Reflexion,  and  did  not  de- 
mand Sagacity,  or  Ingenuity ; — the  In- 
ftrucrion  derived  from  them,  was  too  obvious 
to  efcape  the  Notice  of  any  Perfon  of  ordi- 
nary Penetration. 

Left  thofe  who  are  engaged  in  the  Pra&ice 
of  Phyftc  principally,  from  lucrative  Motives, 
fhould  bedifquieted  byPhyficians  whofe  main 
Objecft  is  the  further  Xnveftigation  of  this 
Art ; I fhall  obferve,  that  profeffional  Emo- 
luments are  not  infeparable  Accompaniments 
of  Men  who  have  made  the  moft  ufeful  and 
Important  Enquiries  in  Nature  for  the  Ad- 
vancement of  the  Art  of  Healing ; became  the  1 
higheft  Degree  of  this  Kind  of  Merit  does 
not  obtain  them,  without  concomitant  Quali- 
fications of  a very  different  Nature  from  pro- 
i feffionaJ 
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feflional  ones,  and  by  thofe  Qualifications  in- 
dependent of  uncommon  profeffional  Merit 
the  greatefl  Honours  and  Emoluments  have, 
frequently,  been  obtained.  And  here  I can- 
not help  obferving,  that  I fear  a principal  Oc- 
cafion  of  the  comparative  Slownefs  of  the 
Progrefs  of  Phyfic  to  that  of  the  other  Arts, 
and  particularly  the  little  Improvement  of 
it  fince  the  Days  of  Hippocrates,  notwith- 
ftanding  the  Lights  and  Aids  afforded  by  va- 
rious Branches  of  natural  Hiftory  and  Phi- 
lofophy,  has  been,  that  the  Profeffors  of  this 
Art  perceived  that  popular  Reputation  and 
lucrative  Practice  were  not  at  all,  or  not 
fpeedily  to  be  obtained  by  mere  Invefligations 
of  Nature,  without  alfo  bellowing  Time  and 
Attention  on  Subjefls  foreign  to  the  Art  of 
Phyfic ; therefore,  from  Motives  of  Self-Pre- 
fervatio n,  the  Defire  of  Gam , or  the  Love  of 
public  DiftinSlion,  Phyficians  have  oftentimes 
been  induced  to  cultivate  the  Artifices  of  In- 

fmuation  and  Addrefs  rather  than  the  Field  of 
Science : 

“ Declinat  Curfus,  Aurumque  volubile  tollit.” 

It  may  be  proper  to  acquaint  my  Readers 
that  the  newly-difcovered,  or  little  known 

Pro- 


I loperties  of  Subftances  relating  to  feveral 
Branches  of  Chymiftry,  and  animal  and  ve- 
getable Life,  contained  in  thefe  Volumes,  are 
either  Facts  that  were  accidentally  difcovered 
during  my  Search  after  differentObjedts,  or  they 
were  introduced  for  thePurpofe  of  illuftrating 
particular  Subjedts  of  Enquiry.  On  this  Ac- 
count x have  frequently  been  obliged  to  make 
Digreffions  from  what  the  Reader  will  fup- 
pofe  the  proper  Subjedt  of  the  Work,  and 
which  contain  Matter  that  might  have  been 
omitted  or  related  in  an  Appendix  to  thefe  Vo- 
lumes : as  however  I wifhed  to  communicate 
my  Obfervations  and  Experiments  as  nearly 
as  poffible  in  the  Order  in  which  they  were 
made,  I could  not  follow  that  Plan  confift- 
ently  with  the  Order  of  the  Narrative  I pro- 
pofed. 

In  making  my  Obfervations,  and  defcribing 
the  Refult  of  my  Experiments,  I have  not 
been  influenced  by  any  preconceived  Opinions 
or  favourite  Hypothefes ; therefore  my  Errors 
as  an  Hiftorian  muft  have  arifen  from  the 
Deception  or  Weaknefs  of  my  external  Senfes, 
and  they  may  be  detected  and  redtified  by 
future  Obfervers.  If,  on  a Repetition  of  my 

Exper- 
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Experiments  and  Obfervations,  it  fhall  be 
found  that  I have  defcribed  Properties  which 
do  not  exiftj  or  if  any  Part  of  this  Work 
fhall  appear  obfcure,  it  will  afford  me  a high 
Degree  of  Satisfaction,  to  receive  from  any 
candid  and  ingenious  Perfon  a Communica- 
tion of  the  Miftakes  that  I have  committed, 
and  a Mention  of  the  Paffages  which  fhall 

require  Iliuflration. 

* 

I have  endeavoured  in  the  Courfe  of  this 
Work  to  mention  thofe  different  Obfervers 
and  fagacious  Interpreters  of  Nature,  whofe 
Difcoveries  I have  Occafion  to  cite,  in  fuch 
Terms  as  fhall  not  give  Offence  ; and  I have 
to  the  belt  of  my  Knowledge  quoted  the  ori- 
ginal Authors  of  them ; nor  have  I,  that  I 
know  of,  mentioned  as  my  own,  what  is  the 
Obfervation  of  any  other  Perfon,  without 
acknowledging  to  whom  I am  beholden. 

The  firft  Section,  containing  a Chronological 
Account  of  the  TJfe  of  Buxton-Water , is  com- 
posed for  the  Sake  of  gratifying  thofe  of  my 
Readers  who  have  Pleafure  m knowing  paff 
events  independent  of  other  Considerations  • 

and 
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and  becaufe  fuch  a Relation  may  poffibly 
affift  in  the  Inveftigation  of  more  ufeful 
Knowledge,  namely,  that  of  the  chymical Pro- 
perties of  the  principal  Subject  of  my  In- 
qniry. 


I am  apprehenfive  that  a great  Part  of  this 
Work  which  contains  the  Experiments  on 
permanent  V apours , will  appear  fomewhat  un- 
intelligible  to  many  of  my  Readers.  The 
mixing  of  different  Solids,  or  different  fluid 
Subfiances  together;  the  meafuring  of  Fluids; 
or  the  transferring  a fluid  Subilance  from  one 
Vefiel  into  another,  are  Operations  too  fa- 
miliar to  need  any  Explanation ; but  perma- 
nent Vapours,  or  compreflible  and  commonly 
invifibie  Subfiances  are  fo  very  rarely  em- 
ployed in  the  Practice  of  the  Arts  in  common 
Life,  that  fcarcely  any,  Perfon,  befides  cer- 
tain Experimenters,  comprehends  the  Man- 
ner in  which  the  Operations  now  mentioned 
are  performed  on  them,  as  well  as  on  Fluids 
and  Solids.  , 


It 
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It  would  not  be  confident  with  the  Plan 
of  this  Publication  to  defcribe  particularly  the 
Manner  of  performing  Experiments  on  per- 
manent Vapours , together  with  the  Principles 
of  thefe  Experiments.  Therefore,  for  the 
right  underftanding  of  many  Parts  of  thefe 
Volumes,  I muft  refer  thofe  Readers  who  are 
not  converfant  with  the  Subjecl  of  permanent 
Vapours,  as  Air,  and  other  Subftances  in 
this  Form,  to  perufe  attentively  the  Introduce 
tions  to  Dr.  Priefleys  Jive  Volumes  of  Experi- 
ments and  Obfervations  on  different  Kinds  of 
Air,  and  Mr.  Cavallos  Freatife  on  the  Nature 
and  Properties  of  Air , and  other  permanently 
elafic  Fluids  ; likewife  the  Explanation  of  the 
Plate  in  A Freatife  on  the  various  Kinds  of 
permanently  elafic  Fluids , or  Gafes , 2d  Edi- 
tion, 1 779  » and  the  other  Authors  referred 
to  whofe  Inftruments  I have  employed.  I 
fhall  only  juft  obferve,  for  the  Sake  of  afford- 
ing  a general  Id  ea  to  thofe  who  want  an  Ex- 
planation of  this  Subject,  that  when  a per- 
manent Vapour  is  transferred , ox  poured  from 
one  Veftel,  as  a Phial,  Jar,  or  Beer-Glafs, 
into  another  Veftel,  it  muft  be  conceived  that 
two  Veffeis  ftand  inverted,  one  filled  with, 

and 
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and  placed  inverted  in  a VefTel  of  Quick- 
filver,  with  the  Mouth  below  the  Surface  of 
this  Fiuid,  if  a Subftance  that  readily  com- 
bines with  Water,  as  Gas,  is  to  be  transfer- 
red;  or  if  it  does  not  at  all,  or  but  in  fmall 
Quantity  unite  with  Water,  as  Air  or  ni- 
trous Gas,  Water  may  be  more  conveniently 
employed  than  Quickfilver  : the  other  VefTel 
containing  permanent  Vapour  may  have  any 
Quantity  of  the  permanent  Vapour  it  con- 
tains thrown  into  the  VefTel  filled  with  Fluid, 
by  turning  it  fufficiently  immerfed  in  Fluid 
into  an  upright  Pofition  and  holding  the 
Mouth  of  the  other  VefTel,  with  or  without 
a Funnel  therein,  over  the  Bubbles  forced  out 
by  the  Fluid  taking  the  Place  of  the  perma- 
nent Vapour,  To  that  they  fnall  rife  within 
the  inverted  VefTel  filled  with  Fluid  : by 
which  Means  a'  Bulk  of  Fluid  will  be  dif- 
placed  in  Proportion  to  the  Bulk  of  perma- 
nent Vapour  that  rifes  within  it. 

When  a permanent  Vapour  is  to  be  mea- 
fured , the  inverted  Phial  or  VefTel  filled  with 
Fluid  previoufly  found  to  contain  a certain 
Bulk  may  be  employed  3 and  when  filled  with 
v perma- 
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permanent  Vapour  it  will  contain  a Bulk  of 
this  Subftance  equal  to  the  Volume  of  Fluid  ; 
or,  Marks  may  be  made  on  the  inverted  Vef- 
fel  of  Fluid,  denoting  that  when  filled  as  high 
as  certain  Marks  it  contains  a certain  Bulk 
of  Fluid,  and  the  permanent  Vapour  may  be 
made  to  rife  within  this  Veffel  previoufly  con- 
taining a Fluid,  until  the  Fluid  is  expelled  as 
low  as  the  Marks. 

Two  or  more  permanent  Vapours  may  be 
mixt  together  by  transferring  them  in  the 
Manner  juft  deferibed  into  the  fame  inverted 
Veffel. 

By  a little  Practice  it  is  quite  as  eafy  to 
transfer  permanent  Vapours  from  one  Veffel 
into  another,  to  mix  them  together,  and  to 
meafure  them,  as  it  is  to  perform  the  fame 
Things  with  Fluids. 

I have  taken  the  Liberty  of  employing  a 
few  Terms  that  have  been  hitherto  lefs  fre- 
quently in  Ufe  than  others  fignifying  the  fame 
Things ; becaufe  I either  find  thole  in  more 
^eneial  Ufe  are  confeffedly  imp* roper,  and 

are 
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aie  even  reckoned  fo  by  thofe  who  have  in- 
vented and  employed  them;  or  they  have  been 
adopted  without  Confideration,  and  before 
the  Nature  or  the  Subftances  they  were  ap- 
propriated to  exprefs  were  well  underfcood. 
I flatter  myfelf  I fhall  give  no  Offence  by  this 
Procedure.  As  foon  as  I find  the  Public,  for 
good  Reafons,  difapprove  of  the  Terms  here 
made  ufe  of,  I fhall  upon  any  future  Occa^ 
fion  relinquifh  them, 


OBSERVATIONS 

AND 

EXPERIMENTS, 

For  inveftigating  the 

CHY'MICAL  HISTORY 

OF  THE 

TEPID  SPRINGS  of  BUXTON,  &c, 
PART  I. 
SECTION  I. 

* 

A chronological  Account  of  the  Ufe  of  Buxton- 
Water,  for  Pleafure  or  Healthy  from  the  ear  heft 
Records  to  the  prefent  ftime. 

AT  BUXTON  (a),  a fmall  Town  or 
Village  in  the  Peake  of  Derbyfhire,  there 
are  tepid  Springs,  which,  on  account  of  their 

medicinal 

(<*)  The  following  are  Conjectures  concerning  the  Etymo- 
logy of  the  Word  Buxton,  formerly  written  Buckftone,  or 
Buckftones. 

It  is  not  unlikely  that  the  Stagges  or  Buckes  wounded, 
would  take  Soyl  ther,  and  there  the  Fofters  of  the  Forrell 
called  it  Buckftand  ; but  in  my  Judgment  the  former  Suppo- 
lition  is  more  likely  $”  viz.  that  it  derives  its  Name  from 
Buck,  the  Name  of  the  Owner  of  the  ’J'own,— See  a Book, 

B entitled. 
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medicinal  Qualities  have  been  treated  by  differ- 

enc 

entitled,  “ The  Benefit  of  the  ancient  Bathes  of  Buckdones, 
which  cureth  mod  grievous  SicknelTes,  never  before  publifh- 
ed,  compiled  by  John  Jones,  Phyfition,  at  the  King’s  Mede,. 
nigh  Derby,  Anno  Salutis,  1572,  London,  qto.” 

“ The  Etymology  of  Buxton,  I take  to  be  from  Boc, 
Fagus,-  or  Boeca,  Caper,  and  pran,  a Stone.”  See  Mr. 
Pegge  s Account  of  the  Roman  Roads  through  the  Country 
of  the  Coritam,  or  County  of  Derby,  ijjg. 

The  Name  of  Buxton,  or  Buckdane,  as  perhaps  it 
fhould  be  more  correftly  written,  according  to  the  Truth  of 
the  Etymology,  is  however,  but  modern,  in  Comparifon  of 
the  Antiquity  of  the  Place ; for  this  can  rife  no  higher  than 
the  Saxon  Age,  neither  do  I find  it  occurring  in  any  very  old 
Author.” — Mr.  Pegge’s  Account,  &c. 

If  thefe  Baths  were  ufed  by  the  Saxons  as  by  the  Name  of 
Bat  ham  Gate,  a Road  leading  to  the  Bath,  fo  named  by  Way 
of  Eminence,  it  fhould  feem  they  did,  one  may  deduce  the 
Name  Boc,  Coxit,  q.  d.  the  warm  Stones  or  Rocks,  or  warm 
Springs  among  the  Rocks;  alfo  from  Boc,  or  Buc,  a Beech- 
Tree,  if  we  were  certain  this  Kind  of  Tree  ever  grew  there. 
Skinner  derives  the  Name  of  Buxton  from  B'eocce,  Bocce, 
and  run,  a Town.  The  Name  of  this  Town  feems  to  occur 
under  the  Name  of  Bedtune  in  Doomfday-Book. 

For  thefe  lad  obfervations  I am  indebted  to  the  learned 
R.  Gough,  Efq;  and  I fhall  add,  that  it  is  very  certain  the 
Beech-Tree  will  grow  at  Buxton,  becaufe  feyeral  of  this 
Species  were  planted  fome  Years  ago  near  the  Hall  at  Bux- 
ton, and  are  now  in  a flourilhing  State. 

I have  conjectured  that  Buxton  is  derived  from  Bock-Stein, 
t>r  Stein-Bock,  which  is  a German  Word,  and  fignifies  that 
Animal,  which  the  Englifh  call  the  Stein-Buck,  or  the  wild 
Goat  ; the  French,  Bouquetin,  formerly  Bouc  eftain,  or 
Boucftein,  i.  e.  Bo.uc  de  Rocher  ^ and  the  Latins,  Ibex. 

Whether 
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Whether  it  be  probable,  that  this  Animal  might  formerly 
inhabit  fuch  a Climate  as  the  Peake  of  Derbylhire,  I leave 
the  Reader  to  determine  for  himfelf.  To  aflift  his  Judgment, 
I fhall  auote  the  following  Part  of  the  Natural  Hiftory  of  the 
Wild  Gdat,  from  Mr.  Bitjfon. — “ Le  Bouquetm  & le  Cha- 
mois, que  je  regarde,  l’un  comme  la  Tige  male,  & l’autre 
comme  la  Tige  femelle  de  Pefpece  des  Chevres,  ne  fe  trou- 
vent,  ainfi  que  le  Mouflon,  qui  eft  la  fouche  des  Brebis,  que 
dans  les  Defeats,  & furtout  dans  les  Lieux  efcarpes  des  plus 
hautes  Montagnes ; les  Alpes,  les  Pyrenees,  les  Montagnes 
de  la  Grece  Sc  celles  des  lies  de  1’Archipel  font  prefque  lefs 
feuls  Endroits  ou  l’on  trouve  le  Bouquetin  Sc  le  Chamois  : 
quoique  tous  deux  craignent  la  Chaleur,  Sc  n’habitent  que  la 
Region  des  Neiges  Sc  des  Glaces,  ils  craignent  aufii  la  Ri- 
gueur  du  Froid  exceflif ; PEte  ils  demeurent  au  Nord  de  leurs 
Montagnes,  l’Hiver  ils  cherchent  la  Face  du  Midi,  & defcen- 
dent  des  Sommets  jufques  dans  les  Vallons : ni  Pun  ni  Pautrs 
ne  peuvent  fe  foutenir  fur  les  Glaces  unies,  &c.  p.  14.  Hif- 
roire  Naturelle  Generate  & Particuliere,  See.  Tome  IV.  a 
Paris,  Svo,  1772.” 

I beg  Leave  to  obferve,  that  although  in  Summer  this 
Animal  might  not  find  in  the  Peake  a Climate  agreeable  to 
its  Nature,  yet  in  the  Winter  Seafon  it  would  be  there  fuffi- 
ciently  cold,  and  as  the  warm  Weather  approached,  it  might 
travel  along  the  Ridge  called  the  Anglo-Appenine,  North- 
ward ; wheie,  either  in  England  or  Scotland,  the  Air  might 
be  of  a Temperature  fuitable  to  the  Conftitution  of  this 
Creature.  There  are,  indeed,  no  Animals  of  this  Sort  that 
1 have  heard  of  in  Derbylhire,  but  there  might  be  formerly, 
before  the  Forefts  were  cut  down,  as  well  as  other  Species  of 
Animals  that  now  no  longer  exift  there:  for  we  are  told  by 
Camden  (fee  his  Britannia  by  Gibfon ) that  there  were  Wolves 
anciently  in  the  North  of  Derbylhire,  “ for  the  Hunting  of 
which.  Lands  were  held  at  Wormhill,  or  Worme-hill,  from 
whence  thofe  Perfons  were  called  Wolvelhunt,  as  is  manifeft 
from  the  Records  of  the  Tower,”  and  Wormhill  had  its 
Name  from  Wolf-haunt. 

B 2 


ent 


[ 4 ] 

ent  Author's  (, b ),  and  mentioned  in  various  Kinds 
of  hiftorical  Writings,  for  more  than  two  hun- 
dred  ^.aajrs-pafb(^)^ 

Ruiris,  - Remains,  * and  Veftiges  of  Art  (d). 
which  were  allowed  to  be  of  Roman  Workman-’ 

• fhip^ 

(f>)  The  Benefit  of  the  ancient  Bathes  of  Backbones,  &c. 
by  John  Jones,  1572, 

Several  Obfervations  relating  to  Buxton  Wells,  MSS  — 
This  Book  is  in  the  Lift  of  Writings  relating  to  Derby/hire, 
given  by  Gibfon  in  his  Edition  of  Camden 's  Britannia. 
Lifter  de  Thermis  & Fontibus  medicatis  Anglic,  p.  36, 
Short’s  natural,  experimental,  and  medicinal  Hiftory  of 
the  Mineral  Waters  of  Buxton, *and  other  warm  Waters  in 
the  Peak  of  Derby  /hire,  410. 

Hunter  on  the  Nature  and  Virtues  of  Buxton- Waters,  ij6t. 
Experiments  and  Obfervations  on  Buxton- Waters,  Sec.  by 
Dr.  Percival,  Vol.  62.  Phil.  Tranf. 

(<r)  Camden’s  Britannia,  firft  publifhed  about  1607. 
Leland’s  Itinerary,  Vol.  7.  P.  I.  p.  65. 

The  Theatre  of  Great  Britain,  &c*  by  John  Speed,  1676. 
Childrey’s  Britannia  Baconica,  p.  112. 

Leigh’s  natural  and  artificial  Wonders  of  the  Peak,  1700. 
Salmon’s  New  Survey. 

De  Mirabilibus  Pecci,  Carmen  Thoms;  Hobbes. 

Wonders  of  the  Peak,  by  Cotton,  in  Engli/h  Verfe, 

Mr.  Bray’s  Tour. 

A great  Number  of  other  Books  publifhed  within  thefe 
laft  30  Years. 

(d)  “ That  thefe  Baths  were  anciently  known  the  Cart 
Road,  or  Roman  Caufey,  called  Bathgate , which  continues 
feven  Miles  from  hence  to  the  little  Village  Burgh,  does 
plainly  teftify  ; and  much  more  plainly  the  Roman  Wall  ce- 
mented with  red  Roman  Plaifter,  clofe  by  Saint  Anne’s  Well, 

where 


/hip,  that  have  been  difcovered  at  different 
Times  in  the  Neighbourhood,  and  adjoining  to 

3 V 

thefe  celebrated  Waters,  are  the  Records  from 
which  it  is  collected,  that  the  Romans  made  Ufe 
of  the  tepid  Waters  of  Buxton  as  Baths.  Inde- 
pendently 

where  are  the  Ruins  of  the  ancient  Bath.”  See  Bifhop  Gib- 
fon’s  Edition  of  Camden’s  Britannia. 

Stukeley’s  Itinerarium  curiofum,  p.  52,  53.  and  Salmon’s 
Survey  of  England,  Vol.  II.  p.  543. 

“ This  ancient  Roman  Wall  about  Saint  Anne’s  Well  was, 
together  with  its  Bafoiij  totally  razed  in  1709,  when  Sir 
Thomas  Delves,  of  Chelhire,  erefled  the  prefent  beautiful 
Arch  over  that  noble  tepid  Fountain.”— Short’s  Works,  be- 
fore cited,  p.  23. 

Sir  Thomas  Delves,  of  Chelhire,  in  Memory  of  a Cure 
he  received  here,  caufed  an  Arch  to  be  erected,  in  digging  the 
foundation  for  which  they  came  to  the  Remains  of  a folid 
and  magnificent  Structure  of  Roman  Workmanfhip  ; and  in 
other  Places  in  the  Neighbourhood  very  capacious  leaden 
Ciflerns,  and  a Variety  of  other  Utenfils,  which  evidently 
appear  to  be  alfo  of  Roman  Workmanfhip,  have  been  dif- 
covered.—See  Campbell’s  Political  Survey  of  Great-Britain, 
1774,  Vol.  I.  p.  99. 

Here  too  (viz.  thirty-three  Yards  north-eafr  from  the 
Bath  at  Buxton  arifes  Saint  Anne’s  Well,)  the  Romans  had 
erected  their  noble  Works,  nnd  here  was  the  ancient  Chapel 
dedicated  to  Saint  Anne,  by  which  Buxton  was  preferved  in 

Reputation. ’’-See  Leeland  and  Jones,  cited  in  Campbell’s 
Political  Survey. 

“ Saint'4nne's  Well  formerly  rofe  up  into  a Stone  Bafin, 
fhut  up  within  an  ancient  Roman  Brick  Wall  a Yard  fquare 
within,  and  a Yard  high  on  three  Sides,  till  Sir  Thomas 
Delves  built  the  prefent  Arch  over  it,  which  is  twelve  Feet 
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pendently  of  thefe  Teilimonies,  it  is  extremely 
improbable,  that  for  the  Space  of  near  five  Cen* 
tliries,  during  which  Period  England  was  pro- 
vinciated to  a Nation  with  whom  warm  Bathing 
was  the  moftufual  Luxury,  the  celebrated  Foun- 

, tains 

long,  and  twelve  Feet  broad,  let  round  with  Stone  Seats  on 
the  In  fide ; it  has  a drong  Iron  Bar  running  acrofs  its  Eaft 
End,  or  Entry,  inftead  of  a Wall,  to  keep  the  Arch  firm. 
In  the  Middle  of  this  Dome  the  Water  fprings  up  into  the 
Middle  of  a Stone  Bafon  two  Feet  fquare  above,  but  three 
Feet  wide  belo\V  on  the  Side  next  the  Bridge  from  the  (helving- 
Stone  laid  over  on  the  North  Side  above  the  main  Spring. 
The  lelfer  Spring  rifes  up  in  the  wed  End  of  this  Bafon,  it 
bubbles  up  conftantly  all  over.  This  Well  is  twenty-four 
Yards  north  of  the  outer  Bath.” — Short,  p.  44. 

“ The  mod  extendve  and  the  mod  remarkable  of  the  Ro- 
man Remains,  in  the  County  of  Derby,  are,  I prefume,  the 
two  Roads,  which  that  People  formed  there  ; whereof  the 
former  and  the  greater,  extended  in  a Manner  the  whole 
Length  of  the  County,  from  South-wed  to  North-ead:  and 
the  other,  which  I call  the  lefs,  eroded  a Part  of  the  Peak, 
to  wit,  from  Buxton,  where  the  Bath  is,  to  the  Station  or 
City  at  Brough , near  %.”-Mr.  Pegge’s  Account  of  the 
lefier  Roman  Road  in  the  County  of  Derby , called  the  Baih- 
tv;  tty  > 

“ Buxton  is  undoubtedly  a very  ancient  Place,  the  warm 
Spring  there  being  difeovered  very  early,  and  no  Doubt  ip 
the  Roman  Times.  This  I infer,  not  fo  much  from  the  vul- 
gar Name  above-mentioned,  which  can  be  no  older  than  the 
£ /Era,  as  from  the  Exidence  of  a Roman  Road  pointing 
clirrTy  to  it,  and  the  Saxons  having  that  Reafon  for  deno- 

ininr?i;v  this  artificial  R»ad  the  Bafon -sate.”— Mr.  Pegge’s 

■ / 

Account,  ore. 
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tains  of  Buxton  fhonld  not  be  employed  ; the 
Heat  of  which,  although,  mo  ft  probably,  not  fo 
o-reat  as  that  of  their  artificial  Baths,  was  capable 

O 

of  producing  agreeable  Senfations  upon  Irnmer- 
fion,  and  to  the  Employment  of  which,  they 

would 

“ I do  not  find  any  Traces  of  the  Road  in  Qneftion  (Bath- 
way) to  the  North  or  North-eaft  of  Brough,  whence  it  may 
be  reafonable  to  conclude,  that  as  it  extended  no  farther  that 
Way,  it  was  merely  intended  for  a commodious  Communi- 
cation between  this  Place  and  Buxton  Bath.  Brough  was 
certainly  once  a Place  of  Confequence,  and  probably  very 
populous.  But  now  from  hence  to  Buxton  the  Road  is  very 
capable  of  being  traced,  as\ve  found  by  Experience,  for  the 
Materials  of  which  the  Stratum  is  compofed  are  totally  diffe- 
rent from  the  natural  Ground  on  each  Side.  The  Stratum, 
or  Caufey,  is  not  much  raifed  any  where,  (indeed  there  was 
but  little  Occafion  for  that,  the  Ground  being  in  general 
hard  and  round)  but  i-s  the  xnoft  fo  at  the  Bril  fetting  out  ; 
however,  in  feveral  Places  upon  Tid-s- well-moor,  you  may 
diilinguiih  the  Sides  of  it  for  many  Yards  together,  fo  as  to 
form  a good  judgment  of  its  Breadth,  which  we  found  to  be 
feven  or  eight  Yards.”— Mr.  Pegge’s  Account. 

“ That  the  Water  was  of  great  Reputation  in  the  darkeft 
dillant  Times  is  undeniable,  from  the  Chapel  here  dedicated 
to  Saint  Anne,  whofe  Foundation  was  likewife  difeovered, 
and  a large  Piece  of  its  Wall  dug  up  in  driving  the  forefaid 
Level,  and  no  Doubt  feveral  other  valuable  Pieces  of  An- 
tiquity might  have  been  there  then,  had  there  been  any 
Perfons  of  Judgment  and  Curiofity. ’’—Short,  on  Mineral 
Waters. 

Speed  deferibes  Saint  Anne’s  Well  as  “ inclofed  with  four- 
fiat  Stones,  called  Saint  Anne’s,”  of  which  he  gives  a Draw- 
ing as  well  as  of  the  Hall, 
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would  be  further  invited  by  the  cryftaliine  Ap- 
pearance, want  of  Colour,  Tafte,  and  Smell  of 
the  Water. 

Although  we  have  no  Records  to  Ihew,  that 
thefe  Waters  were  employed  for  the  Purpofe 
of  Health  or  Pleafure,  preyioufly  to  the  Con- 
quer of  Part  of  Britain  by  the  Romans,  or  for 
ten  or  eleven  Centuries  after  it  was  abandoned  by 
that  People  (e)  j yet  we  are  not  to  conclude,  that 
they  were  not  made  ufe  of  on  both  thefe  Accounts. 

* Such 

i 

Mr.  V at  foil  lately  dlfcovered  a Roman  Station  near 
Buxton.  ‘ ' ' 

About  four  Years  ago,  in  digging  the  Foundation  for  the 
new  Building  now  erecting  called  the  Crefcent,  the  Remains 
apparently  of  two  Baths  were  found,  one  had  aPJaifler  Floor, 
with  fome  Bottles  in  it,  fuppofed  to  be  Roman  Bottles,  and 
was  nearly  of  the  Figure  of  the  prefent  Baths,  but  not  fo 
large  ; the  other  was  fmaller,  and  had  a Wall  of  Stone. 

Either  at  the  Time  of  Sir  Thomas  Delves’s  Arch  being 
erected,  or  a Ihort  Time  after,  was  made  the  Plantation  of 
Fir-Trees,  called  the  Grove,  which  was  lately  deflroyed  to 
make  Room  for  the  Foundation  of  the  Crefcent . 

( e ) Perhaps  the  Chapel  dedicated  to  Saint  Anne  is  a Proof  of 
the  Waters  being  in  Repute  during  the  Period  here  Ipoken  of. 

“ It  is  obvious,  that  the  Bath  at  Buxton  was  in  greater 
Requeft  under  the  Roman  Emperors,  than  ever  it  was  in  the 
later  Ages  ; the  Monkifo  Hidorians,  as  it  would  feem,  know- 
ing little  or  nothing  of  it,  unlefs  you  will  fuppofe  it  to  be  in- 
cluded in  certain  general  Expfeffions  relative  to  the  medicinal 
warm  Waters  of  the  whole  Ifland,  as  where  Bede  fays,”  Sec , 

— See  Mr.  Pegge’s  Account  of  the  Bath  Way, 
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Such  were  the  State  of  the  Arts,  and  the  Occu- 
pations of  Mankind  in  thofe  Ages,  that  we  can 
fcarcely  expedt  any  Relation  or  toe  E ire -is  of 
theie  Springs,  had  they  been  in  Requeft. 

In  1572,  either  upon  the  very  Spot  where  tr.s 
prefent  Building,  called  %he  Hall,  has  fince  been 
eredted,  or  very  near  it,  flood  the  principal  build- 
ing for  the  Reception  of  Vifitors,  which  was  at 
that  Time  reckoned  a fine  Manfion  : and  there 
was  then  alfo  a B.ath  that  appears  to  have  been 
fupplied  by  the  fame  Springs,  in  the  fame  Place 

“ Mr.  William  Lambarde  (Topogr.  Did!.),  and  Dr.  John, 
Jones  (Benefit  of  Buckftone’s  Bath),  who  both  flouriihed  in 
Queen  Elizabeth’s  Time,  are  the  . firft,  I think,  of  our  print- 
ed Authors  that  mention  Buxton  and  the  Bath  there  ; for 
what  may  be  thought  very  ferange,  John  Leland  never  once 
mentions  it  in  his  Itinerary,  as  if  it  was  a Place  but  little 
known,  or  of  fmall  Confequence  in  his  Time.  Jones  how- 
ever teftifies,  that  the  Place,  for  many  Years  before  his 
Time,  had  been  frequented  by  Thousands,  for  the  Purpofe 
of  bathing;  but  Mr.  Lambarde  infinuates,  that  what  C ha- 
ndler the  Place  then  obtained,  was  aferibed  as  much  to  the 
miraculous  Afiiftance  of  St.  Anne,  the  Patronefs  of  the 
Place,  as  to  any  falutary  Virtue  in  the  Waters ; whence  it  ap- 
pears, that  though  the  Place  was  then  much  frequented,  it 
was  only  ranked  among!!  the  Holy  Wells . Dr.  Jones  fays 
much  the  fame.  However  this  Gentleman  contributes  vaft- 
ly,  I apprehend,  to  raife  the  Credit  of  the  Place  by  his 
Book;  for  from  that  Time,  to  carry  this  Account  no  lower, 
the  Waters  of  Buxton  came  into  a high  Degree  of  Vogue, 
both  for  drinking  and  bathing.” — Mr.  Pegge’s  Account  of 
the  Bath  Way. 
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and f Bath  °ay  ( { }V  ThiS  Ho“h  or  H“"-Ho«Je, 
Bath,  are  the  fame  as  thofe  fpoken  of  by 

Camden,  about  thirty  or  forty  Years  after  this 

One  hundred  and  twenty  Years  ago,  or  about 
l6?0j  this  Budding  was  deftroyed,  and  a new 

Edifice 

r,  “ j01nin^  t0  the  chief  Spring,  between  the  River  and 
the  Bath,  is  a very  goodly  Houfe,  four-fquare,  four  Stories 
h gh,  fo  well  compart  with  Houfes  of  Office  beneath,  and 

° r°Und  ab0Utj  Wkh  a gi'eat  Chamber,  and  other 

good  y Lodging,  to  the  Number  of  Thirty,  that  it  is  and 
will  be  a Beauty  to  behold,  and  very  notable  for  the  Right 
Honourable  and  Worihipful  that  fhall  repair  thither,  as  alfo 
for  others  ; yea,  and  the  Poor  fhall  have  Lodgings  and  Beds 
Hard  by  for  their  Ufes  only.  The  Baths  alfo  fo  bravely  beau- 
tified with  Seats  round  about,  and  defended  from  the  am- 
bient Air,  and  Chimnies  for  Fire  to  air  your  Garments  in 
the  Bath  Side,  and  other  Neceffaries  molt  decent. ’’  See 
Jones’s  Benefit  of  Buckftone’s  Bath. 

(£)  “ At  the  Rife  of  the  River  Wye  there  are  nine  Springs 
of  hot.  Water,  called  at  prefent  Buxton  Wells,  which  being 
found  by  Experience  to  be  very  good  for  the  Stomach,  the 
Nerves,  and  the  whole  Body,  the  Moll  Honourable  George 
Earl  of  Shrewibury  adorned  them  with  Buildings,  upon 
which  they  began  to  be  frequented  by  great  Numbers  of  the 
Nobility  and  'Gentry.  About  this  Time  the  unfortunate 
and  heroic  Princefs  Mary  Queen  of  Scots  took  her  Farewel 
of  Buxton  in  this  Diftich,  being  Cadar’s  Verfes  upon  Feltria, 
applied  to  Buxton ; 

Buxtona,  quae  calidae  celebrabere  Nomine  Lymphs, 

Forte  mihi  pofthac  non  adeunda,  vale. ” 

Camden’s  Britannia,  p.  iqz. 
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Edifice  eredted  by  William  the  third  Earl  ot  De~ 
vonfhire.  This  Manfion,  with,  probably,  vanou# 
Alterations  and  Additions,  is  the  principal  Hotel 
M Buxton,  now  called  the  Hall.  It  is  probable, 
that  the  Bath  remained  in  exactly  the  fame  Situa- 
tion as  before,  and  where  it  is  at  this  Day,  be- 
caufe  the  main  Spring  therein  arifes  from  a Fif- 
fure  in  the  Stratum  of  Lime-Stone  j but  as  the 
Houfe  has  been  faid  to  be  between  the  Baths  and 
River,  and  as  the  Bath  is  now  in  the  back  Part 
of  the  Houfe,  it  would  feem,  that  there  had  been 
fome  Alteration  in  the  Spot  upon  which  the 
Building  was  eredled  by  the  above  Earl  of  Devon- 
fhire.  Among  other  fubfequent  Alterations,  ap- 
pears to  have  been  the  Addition  of  two  other 
Baths , one  for  the  Ufe  of  Female  Bathers , and 
the  other  for  the  Poor , adjoining  to  the  old  Bath , 
now  appropriated  for  the  Men,  called  Fhe  Gentle- 
man s Bath. 

A Number  of  other  excellent  Ploufes  for  the 
Reception  of  Vifitors  have  been  erefted  within, 
thefe  laft  50  Years,  and  they  have  of  late  been 
increafed  almoft  annually.  At  prefent  there  is  a 
fuperb  and  fpacious  Pile  building,  from  its  Fi- 

The  above  Princefs  Mary  was  many  Years  in  the  Cultody 
of  the  Earl  of  Shrewfbury  at  Hardwick.  This  Nobleman  and 
his  Wife,  the  celebrated  Elizabeth  Countefs  of  Sbreav/lury, 
frequently  vifited  Buxton.  Their  royal  Prifoner,  probably,  ac- 
companied them  in  their  Excurfions  to  this  Place,  and  during 
one  of  thefe  Vifits  fhe  wrote  the  above  valedictory  Lines. 
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gui-e,  called  the  Crejcent,  which  is  intended  to 
aitoid  various  Sorts  of  Accommodation. 

' . Th;  Arch  a^d  Well  erected  after  the  Demoli- 
non  of  the  Roman  Wall  and  Safin  (fee  Note(J), 

Rage  4}  were  about  four  Years  ago  demolifhed 
o make  Room  for  the  Foundation  of  the  Cref- 
cent.  The  Water  had  been  hitherto  conducted 
from  fmall  fubterraneous  Streams  of  a tepid 
Spring,  forfome  Diftance,  into  this  Well;  fo  that 
molt  probably  the  W ell  antiently  was  not  exaftly 
on  the  Spot  where  Sir  Thomas  Delves’s  Weil 
was  made.  • After  the  DeftruClion  of  the  Well  a 
iccond  Time,  for  the  Purpofe  juft  mentioned,  the 
Water  was  conveyed  in  a fmall  Grit-Stone  Chan- 
nel, 4 6 Feet  long,  in  a different  Direction,  viz. 
about  46  Feet  South  Eaft,  into  a neat  fquare 
Bafin  of  white  Marble,  inclofed  within  a Temple 
in  the  Style  of  Grecian  Architecture-:  where  it  is 
drank  at  this  Time,  without  having  fuffered  any 
Alteration  in  its  Properties,  and  with  fome  fupe- 
jior  Advantages,  as  we  fhall  fhew  hereafter. 

From  the  increased  and  ftill  increafing  Build- 
ings for  the  Accommodation  of  Vifttors  on  ac- 
count of  Health,  or  in  Purfuit  of  Pleafure,  it  is 
rendered  probable,  and  by  the  numbering  thofe 
who  refort  to  Buxton  it  has  been  proved,  that 
thefe  Waters  have  been  much  more  frequented 
ft  nee  the  firft  confiderable  Hotel  ereCled  by  the 
Earl  of  Shrew/bury,  and  afterwards  rebuilt  by  the 
Earl  of  Devonshire,  and  that  the  Ule  of  them  is 

extending.  . 
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extending.  Among  other  Caufes  of  the  frequent 
Ufe  of  thefe  Springs,  muft  be  reckoned  the  in- 
creating  Luxury  of  the  Nation  ; the  more  eafy 
Communication  by  Means  of  various  Turnpike 
Roads  leading  on  all  Sides  to  and  from  Buxton  3 
and  the  Fafhion  of  the  Times  to  vifit  what  are  call- 
ed Watering  Places  during  the  Summer  Seafon, 
efpecially  in  Countries  that  abound  with  delight- 
ful and  uncommon  Scenes  of  Nature. 

The  tepid  Fountains  of  Buxton  are  reforted  to 
now-a-days,  almofi:  entirely  for  the  Pupofe  of  re- 
moving or  relieving  Diforders  3 whereas,  in  the 
Time  of  the  Roman  Empire  in  Britain,  they  were 
probably  more  in  Requeft  for  Pleafure  than 
Health, 


SECTION  IT. 

Grounds  on  which  Buxton-Water  has  been  hitherto 
applied  in  the  Cure  of  Difeafes. 

THE  moft  ancient  Grounds  on  which  Phy- 
ficians  have  employed  Buxton-Water,  from- 
the  Period  when  the  Earl  of  Shrewsbury  pro- 
vided the  firft  convenient  Habitation  for  fick 
People  more  than  two  hundred  Years  ago  to  the 
prefent  I hue,  have  been. 


1.  Bra- 
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1.  'Traditional  Knowledge,  os*  Rumours  of  its  Ef- 
fects in  the  Cure  of  Bifeafes. 

As  the  Cafes  in  which  Buxton-Water  has  been 
ufed  on  this  Ground  were  rarely  difcriminated  i 
as  its  Effedts  were  only  related  in  the  mod  vague 
and  inaccurate  Manner,  and  as  the  Cafes  related 
were,  for  the  moll  Part,  imaginary,  this  Princi- 
ple of  Pradice  has  been  hitherto  little  better 
than  Conje&ure  or  random  Experiment. 

2.  Ohfervations , it  has  been  alledged,  have  been 
made  of  the  Effects  of  thefe  Waters  in  Bifeafes  by 
feveral  Obfervers,  and  recorded  in  the  Writings 
of  DoCtor  Jones,  Lifter,  and  Allen.  The  Plan 
mentioned  by  Doctor  Jones  of  regiftering  the 
Effects  of  the  Water  on  Patients  who  frequented 
Buxton  was,  no  Doubt,  the  very  beft  Foundation 
of  Practice.  But  as  the  Effects  of  this  Water 
have  been  related  inaccurately,  and  very  incom- 
pleatly,  and  as  the  Hi  (lories  of  the  Cafes  have 
not  at  the  fame  Time  been  given,  the  Obferva- 
tions  and  Conclufions  recited  are  not  of  more 
Ule  than  the  former  Principle  in  PraCtice. 

3.  Phyficians  have  attempted  to  found  their 
Judgment  of  the  Ufe  of  Buxton-Water  in  Dif- 
eafes  on  the  Effedls  of  bathing  in  common  Spring- 
Water,  fuppofed  to  have  been  already  invefti- 
gated.  But  as  we  have  only  a very  imperfect  1 
and  inaccurate  Hiftory  of  the  Effects  ©f  cold  and 
warm  Bathing,  or  of  Imtnerfion  in  Water,  heated 
to  about  50°  and  96°;  and  as  the  Temperature  of 

Buxton* 


[ 1 5 ] 

Buxton-Water  is  very  different  from  either  of 
thefe  Baths,  the  EffeCts  of  it  are  not  deducible 
from  a Knowledge  of  thofe  of  cold  and  warm  Bath- 
ing, were  we  even  in  Poffeffion  of  that  Knowledge, 
and  were  the  EffeCts  of  the  tepid  Springs  of  Bux- 
ton the  fame  as  thofe  ordinary  Spring- Water 
of  the  fame  Temperature ; therefore  it  follows, 
that  Practice  grounded  upon  this  Foundation 
mull  have  been  erroneous. 

4.  From  the  earlieft  Records  to  the  prefent 
Time  we  find,  that  Practitioners  have  been  di- 
rected in  the  Application  of  thefe  Waters  by  the 
Knowledge  they  poffeffed  of  their  fimple  Proper- 
ties, and  of  the  Kind  and  Quantity  of  Subftances 
they  conceived  them  to  contain  ; that  is,  by  their 
Knowledge  of  the  Phyfical  and  Chymical  Hijlory  of 
this  Bubftance. 

A Phyfician  inftructed  in  this  Knowledge,  is 
no  doubt  able  to  form  a Judgment,  on  many  Oc- 
cafions,  with  tolerable  Certainty,  concerning  the 
EffeCts  of  Subftances  applied  in  Difeafes ; and 
very  generally,  by  Means  of  this  Knowledge,  he 
is  aided  in  his  PraCtice  and  Inveftigations. 

But  a great  Part  of  the  Phyfico-Chymical  Hif- 
tory  of  Buxton-Water,  till  within  even  a few 
Years  ago,  was  not  of  fuch  Properties  as  had 
been  obferved  by  the  external  Senfes,  but  of  Pro- 
perties created  by  the  Imagination,  and  fuch  as  a 
fubfequent  Acquaintance  with  phyfical  Laws,  and 
with  the  Qualities  of  Subftances,  independently 

of 
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ot  Demonflration  by  particular  Evidences,  prove 
to  be  abfurd  or  fictitious  (Z>). 

Phylicians  have  reafoned,  and  do  at  prefent 
reafon,  not  only  upon  the  Effects  of  imaginary 
impregnating  Subftances  and  Qualities  of  thefe 
Waters,  but  account  for  their  Effects  in  Difeafes 

[b)  Allen  fuppofes  this  Water  to  contain  Lead,  Iron,  arid 
Sulphur;  but  Short  obferves,  that  Jones  “ is  much  righter 
where  he  thinks  the  Water  is  too  pure,  delicious,  and  fine, 
.for  any  fuch  Principles  as  Lead,  Copper,  or  Allum  ; and 
contents  him  felf  with  an  Impalhablc  Sulphur  A — thoH,  p.  59. 

Lifter  fays,  thefe  Springs  “ are  very  clear,  ahd  fcarcely 
depofit  any  Clay  or  Earth,  and  though  they  are  not  of  the 
atramentous  Kind,  yet  they  plainly  tafte  of  Iron.” — Short, 
p.  74.  cites  Lifter  de  Aq.  Medicat.  Ang.  Exercit.  prior,  p.  35. 

Leigh  affirms,  that  “ thefe  Waters  are  fulphureous  and 
faline,  yet  not  foetid,  very  palatable,  becaufe  the  Sulphur  of 
thefe  Waters  is  not  united  to  Vitriol.” 

Again,  “ Where  fulphureous  Waters  tinge  Copper  Co- 
lour, it  is  from  the  Addition  of  vitriolic  Salt,  as  Harrigate  : 
Other  fulphureous  Waters  tinge  Silver  of  a golden  or  yellow- 
jfh  Colour,  as  in  the  Bath  in  Somerfetlhire,  there  is  a great 
Proportion  of  Sulphur  and  little  Vitriol:  But  if  they  tinge 
none  at  all,  it  is  all  Sulphur  and  no  Vitriol,  as  Buxton.”— 
Short,  p.  48.  cites  Leigh,  p.  31.  Book  I. 

“ Since  this  Water  vv allies  fo  many  Ingredients,  abound- 
ing with  Sulphur,  and  we  find  that  even  grofs. Sulphur,  by  the 
Mediation  of  Limeftone,  communicates  fome  of  its  Parts  to 
Water,  and  alfo  as  there  is  conftantlv  fuch  a vifible  ful- 
phureous  Halitas  as  upon  the  Surface  of  the  Water,  then  it  is 
reafonable  to  conclude,  that  this  Water,  whilft  warm,  is  im- 
pregnated with  fu'phureous  Steams  or  Vapour,  as  one  Part 
of  its  mineral  Spirit.” — -Short,  p.  55, 


on 
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on  the  Removal  of  Canfes  that  are  the  Crea- 
tures of  Fancy,  and  the  Exigence  of  which 
are  often  inc'onfiftent  with  the  known  Laws  of 

i 

Nature. 

But  were  this  Hiftory  authenticated  by  proper 
Evidence,  it  would  be  fo  very  incompleat,  that 
practical  Deductions  made  from  it  mull  have  been 
liable  to  very  many  Exceptions,  and  have  de- 
pended much  upon  the  Part  of  this  Hiftory  not 
investigated ; therefore  it  would  do  little  Service 
to  the  Phvfician,  although  it  might  be  ufeful  to 
the  Philofopher. 

Of  late  Years,  a Part  of  the  chymical  Hiftory 
cf  the  tepid  Waters  of  Buxton,  we  have  Reafon 

t 

to  believe,  has  been  better  investigated  but  it 
was  not  accompanied  with  the  Proofs  on  which 
it  was  established,  was  too  imperfect,  and  Prac- 
titioners were  not  thereby  enabled  to  make  any 
ufeful  Inferences,  or  place  a practical  Depend- 
ence on  Such  as  might  have  been  drawn. 

5.  Some  of  the  Profeffors  of  the  healino-  Art 
have  had  for  their  Guide  the  Event  of  Juch  Cafes 
as  have  fallen  under  their  own  Ohfervation.  But 
the  Experience  of  the  Events  of  Diforders  of 
any  one  Perfon,  directed  folely  to  this  particular 
ObjeCt,  without  other  Aids,  would  not  probably 
be  Sufficient  to  eftabliffi  any  Principles  of  Prac- 
tice, that  would  enable  us  to  produce  EffeCts  with 
any  great  Degree  of  Certainty s it  would,  how- 
ever, contribute  to  that  End.  The  few  Examples 

^ therefore 
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therefore  that  any  Phyfician  has  had  in  the  ordi- 
nary Courfe  of  his  Practice  may  accidentally  ap- 
ply in  particular  Cafes,  but  can  afford  no  gene- 
ral Rules  of  Diredlion ; and  confequently,  this 
Ground  has  been  of  extremely  little  Ufe  in  Prac- 
tice. 

6 . There  are  many  very  learned  modern  Phy- 
ficians,  who  being  unable  to  difeover  any  efficient 
chymied  Properties  of  Buxton  Water  from  the 
Hiftory  now  in  the  Poffeffion  of  the  Public,  are 
inclined  to  account  for  the  Power  of  this  Sub- 
fiance  in  removing  or  relieving  difeafed  States, 
from  its  Qualities  as  fimple  Water , and  certain 
concomitant  Agents  that  have  an  acknowledged 
Influence  on  human  Health,  to  which  the  Ha- 
bit is  neceflfarily  expofed  during  the  Ufe  of  this 
Water,  Thefe  Agents,  which  neceflfarily  ac- 
company the  Ufe  of  Buxton  Waters,  are  the 
Exercife  of  travelling  to  theie  Springs  ; pro- 
bably a Difference  in  the  Qualities  of  the  At- 
mofphere ; an  Alteration  in  the  Exerciie  of  the 
mental  Functions  (i),  arifing  from  a Sufpenfion 

of 

(?)  Porro  Varium  Vita;  Genus  maxime  in  Ufu  fdiffe  apud 
AntiqSos  ad  longe  Salubriterque  Vivendum,  vel  ex  ipfo 
difeere  licet  Seneca  meo  & Celfo.  Nihil  enirn  peftilentius  , 
ell,  nihil  ad  Salutem  perniciofius  in  Hominibus  negotiofis, 
aulicis,  Curis'publicis,  vel  privatis  tota  Die  fatigatis.  Studio 
deditis,  qtam  in  eadem  Intentione  Laboreque  continue  de- 
tinere  Men  tern  nullam  eidem  Laxitatem  debitamque  Hilriri- 
•tatem  concedendo .—Bag/tii.  This  Author  cites  the  Autho- 
rity 
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of*  the  Attention  to  domeftic  Concerns,  and  other 
Bufinefs  of  Life,  Scenes  of  Amufement,  various 
Kinds  of  Society,  a Change  in  the  Face  of  the 
furrounding  Objefbs  of  Nature,  and  the  Confi- 
dence, or  at  leaf!:  Hope,  that  is  cherifhed  of  a 
Reftoration  of  Health  by  Means  of  the  Water; 
the  ufual  Change  of  Food,  Drink,  Hours  of 
Sleep  and  Watching ; and  the  Exercife  of  the 
Body  by  riding,  walking,  &c. 

But  different  Spring  Waters  of  Celebrity  are 
not  alike  in  their  Effects  on  Difeafes,  and  the 
above  concomitant  Agents  are  all  pretty  nearly 
the  fame  at  different  Watering-Places ; at  lead: 
the  Difference  of  thefe  Agents  at  different  Places, 
is  not  fufficient  to  account  for  the  peculiar  Ef- 
fc.«_LS  of  each  Spaw,  if  we  except  the  Qualities  of 
the  Atmoiphej  e,  in  which  there  may  be  a confi- 
de, rabie  Diffeience,  and  winch  we  conceive  to  be 

rity  of  Seneca  for  the  good  Effefts  of  the  Varium  Vine  Ge- 
nus, of  lometimes  the  wifeft  Men  being  engaged  in  childiih 
Amufements;  Socrates  played  with  Children,  and  Cato 
drank  Wine,  by  Way  of  Relaxation  from  mental  Labours  ; 
concluding,  “ Negotioiis  itaque  Hominibus  & Studio  deditis, 
fingulis  Diebus,  debita  Hilaritas  Animorumque  Laxitas  juxta 
^enecae  prseceptum  concedenda  : quod  fi  monitum  hoc  poll. 
Jmbeanr,  floccique  faciant  Mille  Morborum  Generibus  hac 
Solum  de  Caufa  obnoxii  erunt  j & unde  qutefo  tot  Affefliones 
hypochondria^,  fcorbuticae,  Mortes  repentinae  aliique  in- 
numen  Morbi  his  Diebus  in  Negotiofis  Hominibus  oriuntur, 
quam  a negata  Animis  Curarum  onere  preffis  debita,  com-, 
modaque  Laxitate  r” 

% 
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the  moil  powerful  of  all  thefe  Agents.  It  ftill 
then  remains,  upon  this  Principle  of  a Difference 
in  the  Atmofphere,  to  account  for  the  peculiar 
Efficacy  of  medicinal  Waters;  and  this  I apprehend 
muff  be  fought  for,  if  not  in  the  Water  alone,  at 
leaft  in  the  Water  accompanied  with  the  Influence 
of  the  Atmofphere  of  the  Region  of  Buxton. 

In  general  I apprehend,  that  thefe  accompany- 
ing Agents  have  not  been  fufficiently  diftinguiffi- 
ed  from  each  other,  nor  their  Effects,  together 
and  feparately  examined ; nor  a Difference  of 
Application  confcque'ntly  made  in  different  Cafes. 
The  dijlinguijhing  Properties  of  the  Sky , far  from 
being  duly  inveftigated,  have  icarcely  been 
thought  of,  excepting,  perhaps,  in  a vague  Man- 
ner, as  to  Temperature.  Therefore,  until  a full 
and  accurate  Hiftory  be  made  of  the  diftinguiffi- 
Ing  Qualities  of  the  Atmofphere  of  the  Peake  of 
Derbyshire,  at  and  near  the  Source  of  Buxton 
Waters,  the  Influence  of  thefe  Springs  on  hu- 
man Conftitutions  cannot  be  determined;  and 
confequently,  admitting  this  Principle  to  be 
founded  in  Truth,  its  Application  cannot  be 
direfted  with  Precifion,  or  even  on  probable 
Grounds. 

From  the  preceding  Survey  of  the  various  , 
Grounds  on  which  Buxton  Water  has  been  ufed 
in  Difeafes,  it  appears,  that  Obfervations  have 
not  yet  determined  the  particular  Effe&s  of  Bux- 
ton 
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ton  Water  in  different  difeafed  States  of  the 
Body. 

But  if  we  do  not  know  whether  any,  or  what 
Effects  have  been  produced  by  this  tepid  Water, 
the  Queflion  will  naturally  be  propofed,  how  the 
continued,  and  even  increafed  Ufe  of  it  for  feveral 
hundred  Years,  can  be  accounted  for  ? 

Various  Motives  maybe  conceived,  to  have  in- 
duced a Number  of  difeafed  Perfons  to  make  the 
jirji  Trials  of  Buxton  Water;  fuch  as  vague  Ex- 
periment, by  thofe  who  had  found  no  Relief  from 
Means  already  employed ; the  natural  Propenfity 
of  the  human  Mind  to  make  Trial  in  Difeafes  of 
any  new  Subfiance,  or  of  a Subfiance  pofTefTmg 
extraordinary  Qualities,  &c.  A Number  of  fick 
People  being  thus  induced  to  make  Trial  of  this 
Water,  if  as  great  a Number,  or  nearly  as  great, 
found  Relief  and  experienced  Cures  in  Confe- 
quence  of  its  Ufe,  as  after  any  other  Means  al- 
ready known,  it  may  be  reafonably  inferred,  that 
this  Spring  would  in  future  be  as  frequently  em- 
ployed as  thofe  Means;  provided,  however,  that 
it  had  equal  Advantages  on  other  Accounts, 

The  Rumour  of  the  good  Effedls,  may  be  con- 
ceived to  have  firfl  induced  fick  People  to  make 
repeated  T.  rials  in  Cafes  fuppofed  to  be  fimilar  to 
thofe  relieved ; and  in  which  it  was,  from  reafon- 
ing  on  erroneous  Principles,  fuppofed  to  be  help- 
ful. As  Mankind  have  continued  the  Ufe  of 
this  Water  for  a Period  of  feveral  hundred  Years, 

C 3 and 


[ 22  ] 

and  as  the  Frequency  of  its  Application  hath  in- 
creafed,  as  the  Means  nece/Tary  to,  or  of  promoting 
its  Employment  have  increafed,  it  may  be  fairly 
inferred,  that  the  Cure  and  Relief  of  Difeafes 
have,  at  leaf:,  in  fome  of  the  numerous  Cafes 
which  have  followed  the  Ufe  of  Buxton  Water, 
been  effedled  by  this  Subfiance.  For  although 
the  Refloration  of  Health,  and  Relief  in  Dif- 
eafes, have  been  known  to  follow,  and,  as  is  de- 
ducible  from  the  Properties  of  the  human  Frame, 
may  happen,  in  aim  oft  every  Difeafe,  after  the  Ap- 
plication of  any  Subfance  whatever  ; and  although 
the  Difpofition  of  the  human  Mind  inclines  us  to 
apply,  as  Medicines,  any  new  Subfiances , or  any 
Thing  poffefl  of  extraordinary  Properties ; yet,  if 
the  fal ut ary  Effects,  on  Repetition,  be  difcovered 
to  enfue  as  frequently  without  their  Application, 
or  after  the  Application  of  almofl  any  other  Sub- 
ftance,  fuch  Subfiances,  after  a few  Trials  fall 
into  Difufe;  provided,  however,  that  other  Sub- 
flarices  have,  by  the  Tefl  of  repeated  Experi- 
ments, been  found  to  produce  the  falutary  Effects 
expedled  from  the  Subfiance  of  which  the  Trials 
had  been  made  without  falutary  Confequences 
following.  But  if  no  fuch  Subfiances  be  known, 
any  Thing  whatever  may,  from  the  Nature  of  the 
human  Paffions,  and  from  profeflional  Motives,  i 
continue  in  Ufe,  and  that  in  Frequency,  in  Pro- 
portion to  its  Agreablenefs  and  Conveniency  of 
Application.  Confidering,  however,  the  prefent 

very 
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very  improved  State  of  Natural  Hi  dory,  it  is 
fcarcely  probable,  that  a Subftance  entirely  non - 
efficient,  will  continue  fo  long  in  Practice  as  a Pe- 
riod of  feveral  fucceffive  Centuries.  Such  a long 
and  uniform  Ufe  can  only  be  accounted  for,  on  the 
Suppofition  of  its  being  productive  of  falutary 
EffeCts,  as  frequently  as  other  Means  known,  al- 
though the  Manner,  and  particular  Pifeafes  in 
which  thefe  Effects  are  operated,  be  not  difcri- 
minated. 

In  this  Manner  we  account  for  the  continued 
Ufe  of  Buxton  Water  for  feveral  fuccedive  Cen- 
turies j and  if  we  do  not  demonftrate,  it  is  hereby 
rendered  extremely  probable,  that  this  Subftance 
poffeffes  the  Power  of  curing  and  relieving  Dif- 
eafes. But  fuch  has  hitherto  been  the  Negligence 
of  Mankind,  that  we  neither  know  the  particu- 
lar difeafed  States  it  is  capable  of  removing  or 
amending,  nor  on  what  its  Power  of  producing 
thefe  EffeCls  depends. 

The  Confequences  of  this  State  of  Ignorance 
ape, 

i.  That  this  Subftance  is  liable  to  be  applied 
in  Cafes  where  it  has  no  EffeCt,  or  is  varioufly 
hurtful. 

i.  That  probably  it  cannot  be  applied,  even 
where  it  is  falutary,  in  fo  efficacious  a Manner  as 
ft  otherwife  might  be. 

C 4 
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3.  That  its  Ufe  cannot  be  To  extenfive  as  it 
mult  naturally  be,  were  the  Properties  of  the  Wa- 
ter, or  the  Impregnations  underftood,  in  which 
its  medicinal  Qualities  refide. 


SECTION  III. 

t ♦ 

A Plan  far  the  Invejligation  of  the  medicinal  Pro- 
perties of  Buxton  Water. 

THE  Method  of  inveftigating  the  peculiar 
EfFedts  of  Buxton  Water  in  particular 
difeafed  States,  and  in  what  its  feveral  Powers  of 
producing  thefe  Effects  refide,  appears  to  be, 

Firft,  To  enquire  into  the  Properties  of  the  At - 
mofpbere  of  the  Peake : For  this,  as  we  have  be- 
fore obferved,  is  the  only  peculiar  efficient  Agent , 
or  Means , capable  of  operating  any  considerable 
Changes  on  the  human  Frame  in  Difeafes,  ac- 
companying the  Ufe  of  Buxton  Water,-  the  other 
concomitant  Agents  being  common  to  the  Ufe 
of  medicinal  Waters  in  general. 

This  Enquiry  is  neceffary,  in  order  to  diferimi- 
pate  the  Effedts  of  this  tepid  Water,  from  thofe  > 
of  other  Means  of  amending  or  reftoring  Health, 

£9.  the  Influence  of  which,  the  human  Syftem  is 

neceffarily 
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neceftarily  expofed  during  the  Application  of 
Buxton  Water. 

Secondly,  T o inveftigate  the  Properties  of  Bux- 
ton  Water  ; which  are  comprehended  under  the 
following  Heads : 

I,  Its  Chymical  History; 

1.  As  a fimple  or  elementary  Subftance. 

2.  As  impregnated  with  extraneous  Matter. 

II.  The  History  of  its  Effects  on  living 

Substances ; 

1.  On  Vegetables, 

— ■ — ■ ■■  in  Health. 

— » Difeafe. 

2.  On  Animals, 

. ..  in  healthy  States. 

difeafed  States. 

Befides  the  Utility  of  the  preceding  Iiiftories, 
for  the  Purpofes  of  natural  Science,  and  Arts  in 
general,  they  are  each  of  them  of  fpecial  Ufe  for 
the  Attainment  of  the  Object  of  our  Enquiry. 
Being  inftructed  by  the  chymical  Hijlory  in  the 
principal  Properties  of  this  Water,  and  in  the 
Sort  and  Proportion  of  Subftances  it  contains; 
among  various  other  pra&ical  Inferences,  we 
i.  May  frequently  form  a Judgment,  if  not 
with  Certainty,  at  lead  with  Probability,  of  its 
Effects  on  Health  and  Difeafe;  provided  the 
Properties  and  Subftances  be  fuch  as  thofe 

Pro« 
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Properties  and  Subftances  with  whole  Effects 
we  are  acquainted.  Or,  if  the  Properties  and 
Subftances  be  fuch  whofe  Effects  are  not  al- 
ready known ; this  Circumftance  fuggefts  effi- 
cient Caufes,  or  at  lead  probable  or  poffible 
efficient  Caufes,  of  Effects  before  or  without  it 
unaccountable,  and  alfo  new  Sources  of  Know- 
ledge and  Enquiry. 

2.  If  we  know  the  efficient  Properties  or  Sub- 
ftances contained  in  Waters,  we  are  enabled  to 
dire£t  their  Application,  upon  many  Occafions, 
with  greater  Certainty  of  Effedt,  Suppofe,  for 
Inftance,  the  peculiar  Efficacy  of  a Water  to  re- 
fide  in  its  Temperature,  or  in  a Subftance  that 
is  a Vapour,  in  the  Heat  of  the  Water  and  that 
of  the  Atmofphere,  and  is  fo  mixt  with  it,  that 
it  readily  efcapes  fpontaneoufly  .upon  Expofure 
to  the  open  Air:  This  fuggefts,  that  this  Wa- 
ter muft  be  of  the  fame  Heat  as  at  the 
Spring-Head,  when  employed  at  a Diftance 
from  it,  in  the  firft  Cafe ; and  in  the  latter,  that 
Attention  fhould  be  paid  to  apply  the  Water, 
under  fuch  Circumftances,  as  that  the  Vapour  it 
contains  be  not  previoufly  detached. 

3.  If  different  Properties  and  Subftances  in  the 
Water  have,  feparately,  and  varioufly  conjoined, 
diftindt  Effedts,  according  to  the  difeafed  States  , 
in  which  they  are  applied ; this  Knowledge  may 
enable  us  to  apply  the  efficacious  Qualities  and 
Subftances  with  much  greater  Effect,  by  mak- 


non- 
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ing  a Separation  of  the  efficient  from  the 
efficient  Parts  and  Pioperties ; and  by  applying 
the  former  in  a larger  Portion,  or  Dofe,  than  can 
be  exhibited  by  Means  of  the  Water. 

4.  If  the  efficacious  Subldances  be  procurable 
by  Art,  or  found  elfewhere  in  Nature,  although  we 
may  not  exaftly  imitate  the  natural  Compound,  I 
mean  the  Water,  we  may  have  it  in  our  Power  at 
any  Place,  and  upon  any  Occafion,  to  procure 
and  adminilder  thofe  Parts  which  are  efficacious ; 
■where,  either  the  Water  could  not  be  at  all.  Or 
not  without  Difficulty  obtained.  The  Pyrmont 
Water,  and  Sea  Water,  are  the  mold  frequently 
compofed  by  Art,  and  the  artificial  are  apparently 
in  all  Refpedts  equal  to  the  natural  Compounds. 
The  Manner  of  imitating  Waters,  that  owe  their 
Efficacy  to  Gas  (£),  hath  been  ffiewn  fome  Time 
ago,  by  Venelj  Shaw , and  fome  others  j and  a 
more  complete,  accurate,  and  eafy  Method  has 
been  difcovered  of  late  Years  by  Dr.  Priefley. 

The  Chymical  Hildory  of  Water,  therefore,  in 
Part,  fupplies  the  Place  of  the  Hildory  of  its  Ef- 
fects in  difeafed  States,  may  be  more  readily  at- 
tained, and  alfo  renders  this  Hildory  much  more 
ufeful  and  complete. 

Phe  Hijlory  of  the  Ejfetts  of  this  Water  on 
living  Vegetables , in  their  different  States  of 

(i)  By  Gas,  I mean  that  permanent  Vapour,  which  is  fre- 
quently called  fixed  Air  or  fixable  Air,  and  calcareous  Gas. 


Plealth 
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Health  and  Difeafe,  may  advance  us  in  the  Ac- 
quifition  of  the  Knowledge  we  aim  at,  as  the  End 
ot  our  Labours  : For  fuch  is  the  Analogy  between 
Animal  and  Vegetable  Life,  that  certain  Princi- 
ples may  frequently  be  applicable  to  both.  Such 
Deductions,  however,  fhould  not  be  received  and 
applied  in  Practice  without  Caution,  and  con- 
fidering,  that  they  are  liable  to  Differences  and 
Exceptions. 

Farther,  the  EffeCts  of  Subltances  on  Vegeta- 
bles, upon  fome  Occafions,  are  their  diftinguifh- 
ing  Properties,  and  furnifh  Lights  in  the  Courfe 
of  other  Inveftigations. 

The  Mind,  being  in  Poffeffion  oftheKnowledge 
of  the  Effebls  -produced  by  the  tepid  Water  of  Buxton 
on  various  Clajfes  of  Animals  in  Health , is  thereby 
enabled  to  make  many  practical  Inferences.  For 
the  Cure  or  Relief  of  Dileafes,  is  oftentimes  effect- 
ed by  Changes  operated  on  certain  Functions  not 
affeCted  by  the  Difeafe  to  be  removed  or  palliated. 

Secondly,  The  EffeCts  produced,  in  Confe- 
quence  of  which  Difeafes  are  cured  or  relieved, 
are  frequently  of  the  fame  Kind  in  Health  and 
Difeafe,  only  differing,  perhaps,  in  Degree.  In 
either  of  thefe  Cafes,  being  acquainted  with  the 
EffeCts  of  Buxton  Water  on  healthy  Animals,  we 
deduce  the  Cafes  in  which  this  or  any  other  Agent 
is  medicinal  or  hurtful. 

But  there  are  very  many  Cafes  in  which  Dif- 
eafes are  changed  for  Health,  or  variouily  altered, 

by 
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by  Agents  that  do  not  produce  Effe&s  on  healthy 
Functions,  of  the  fame  Kind  as  thofe  by  which 
they  cure  or  palliate  Difeafes.  For  Inftance, 
the  Changes  produced  by  the  Peruvian  Bark  in 
healthy  Bodies,  are  not  thofe  by  which  it  cures 
intermittent  Fevers.  The  fame  may  be  faid  of 
Quickfilver,  in  the  Cure  of  the  Lues  Venerea ; 
of  Opium  in  the  Tetanosj  of  Antimony  in  con- 
tinued Fevers,  &c. 

We  fee  then  the  Extent  of  the  Application  of 
this  Subftance  in  Practice,  on  the  Ground  of  the 
foregoing  Hiftory ; that  it  fupplies  the  Place  of 
the  Hiftory  of  the  Effe&s  of  Buxton  Water  on 
difeajed  States,  only  imperfectly,-  but  being  much 
more  readily  obtained  than  this  Hiftory,  in  the 
Order  of  Subjects  to  be  inveftigated,  it  fhould 
have  the  Precedency,  for  the  Sake  of  prefent 
Ufe  : It  alfo  throws  Light  on  the  other  Hiftories, 
by  afcertaining  the  Kind  and  Differences  of 
1 hings,  and  points  out  on  what  the  peculiar  Ef- 
ficacy, in  Diieafes,  of  compound  Subftances,  de- 
pends. 

The  moft  interring  of  all  Knowledge  on  this 
Subject  is,  that  of  the  EffeSls  of  Buxton  Wetter 

on  all  the  various  Clajfes  of  Animals  in  difeafed 
States. 

Being  poffeft  of  a compleat  and  accurate  Hif- 
tory of  the  Effetfts  of  this  tepid  Water  in  all  the 
various  Difeafes  incident  to  the  human  Frame, 
we  lhall  be  able  to  diftinguifh  the  Cafes  in  which 
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it  is  helpful,  hurtful,  or  inefficacious  ; and  there- 
fore to  apply  it  fo,  as  to  produce  the  Effedts  re- 
quired with  Certainty  and  Precihon. 

The  other  Hiftories  enable  us  to  produce  Ef- 
fects in  a few  Difeafes  with  tolerable  Certainty  j 
in  fome  others  on  the  Grounds  of  Probability; 
in  very  many  Cafes,  indeed,  they  beftow  not  any 
Power  of  commanding  Events  but'  they  all  ac- 
celerate the  Acquifition  of  the  Knowledge  of  the 
Effedts  operated  by  this  Subftance  in  Difeafes. 

The  Attainment  of  this  Knowledge  is  a Work 
of  immenfe  Labour,  and  the  Refult  of  a long 
Space  of  Time.  The  Induftry  of  any  one  Perfon 
diredted  wholly  or  principally  thereto,  for  the 
ufual  Period  of  human  Life,  would  be  able  to 
inveftigate  only  a fmall  Part  of  this  Hiftory,  and 
that  Part  imperfedtly.  It  is  a work  that  requires 
the  co-operating  Labours  of  many  Obfervers,  and 
the  fuccellive  Obfervations  of  Numbers,  at  diffe- 
rent Times,  to  render  this  Hiftory  tolerably  com- 
pleat.  TheExtenfivenefs  of  this  Hiftory,  however, 
fhould  not  deter  any  one  from  exerting  his  En- 
deavours towards  the  Attainment  of  it ; becaufe, 
it  is  only  by  the  united  Labours  of  many  Perfons 
that  it  can  be  obtained ; and  every  one  who  con- 
tributes but  a fmall  Portion  towards  it,  although 
that  Portion  of  itfelf  fhoulcl  be  of  little  Ufe,  is  a 
Benefactor  to  Mankind.  And  this  Hiftory  ought 
to  be  confidered  as  the  moft  important  of  the  Hii- 
tories  propofed,  becaufe  it  is  by  this  alone  that 
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we  can  become  thorough  Mailers  of  the  Powers 
of  Buxton  Water  for  the  Purpofes  of  Phyfic. 

Confidering,  however,  the  Length  of  Time 
and  Labour  requifite  to  cultivate  this  Hiftory, 
fo  as  to  render  it  ufeful  to  any  confiderable  Ex- 
tent, it  may  not  be  improper  to  recommend  firft, 
the  Acquiiition  of  the  other  Hiilories ; becaufe 
they  are  more  readily  attained,  and  alfo  expedite 
the  Attainment  of  this  Hiftory : Although  it  mull: 
be  remembered,  they  can  fupply  the  Place  there- 
of only  partially ; and  human  Induitry  muit  not 
ceafe  till  it  is  obtained,  if  a compleat  Knowledge 
of  the  Powers  of  Buxton  Water  be  defired. 

This  Hiftory  of  the  Effects  of  Subftances  on 
other  Animals  in  a State  of  Difeafe  befides  Man, 
for  the  Ufe  of  Phyfic,  has  fcarcely  been 
thought  of ; but  where  attainable,  it  may  be  of 
confiderable  Ufe,  by  the  Inferences  that  may  be 
drawn  from  it  with  Refpetf:  to  the  Practice  of 
Medicine,  and  the  Lights  derived  from  it  for  the 
general  Promotion  of  Science,  and  the  Invefti- 
gation  of  the  other  Hiftories. 
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SECTION  IV. 

i 

Plan  of  the  prefent  Work. 

HAVIN  G preferred  to  the  Reader  a View  of 
the  prefent  State  of  Knowledge  of  Buxton 
Waters,  and  of  the  Application  of  that  Know- 
ledge. and  alfo  the  Foundations  on  which  we 
conceive  the  Ufe  of  this  Subftance  might  be  bet- 
ter eftablifhed,  we  fhall  proceed  to  lay  before  the 
Public  a fmall  Part  of  two  of  the  preceding 
Hiftories,  although  imperfectly  executed,  with  the 
View  of  contributing  to  the  Attainment  of  the 
grand  End  propofed,  the  Knowledge  of  the 
Powers  of  Buxton  Water  in  relieving  and  curing 
Diforders,  namely  the 

Hiftory  of  the  peculiar  Qualities  of  the  At- 
mosphere of  the  Peake  of  T>erhyjhire\  and  the 
Hiftory  of  the  chymical  Qualities  of  the  te- 
pid Waters  of  Buxton. 

From  thefe  Hiftories  we  fhall  make  fuch  prac- 
tical Deductions  as  appear  naturally  to  arife  from 
them,  and  which  may  eftablifti  the  Application 
of  Buxton  Water  in  Difeafes,  upon  a better  Foun- 
dation than  that  on  which  it  now  ftands. 

We  hope  too,  that  thefe  Obfervations  may  con- 
tribute towards  the  Pofteftion  of  even  more  im- 
portant Knowledge  than  that  of  any  particular 
Art — that  of  the  Caufes  of  Things 5 becaule  this 

empowers 
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empowers  the  human  Mind  to  produce  with 
Certainty  Numbers  of  Effects:  the  Knowledge 

O 

of  Arts,  only  particular  Effeds,  and  thefe  upon 
fome  Occafions.  This  Knowledge  of  Caufes  of 
Things,  is  what  conftitutes  the  Empire  of  the 
human  Mind  over  Nature  ; in  Confequence  of 
which,  we  are  enabled  to  explain  natural  Pheno- 
mena, and  to  dired  at.  Will,  natural  Subfiances 
to  the  Ufes,  Conveniencies,  and  Delight  of  com- 
mon Life.  Hence  the  naturally  calamitous  Situa- 
tion of  Man,  is  rendered  as  fafe  and  happy  as  is 
competent  to  his  natural  Condition. 

In  order  to  invefligate  the  Properties  of  Bux- 
ton Water,  neceflary  or  affifling  Lights  may  be 
borrowed  from  a Contemplation  of  the  internal 
Structure  and  Contents  of  the  Region  of  the  Earth 
from  whence  it  fprings.  And  to  affift  us  in  this 
Enquiry,  as  well  as  that  into  the  Properties  of 
the  Atmofphere,  we  (hall  defcribe  the  external 
Form  and  Appearance  of  the  mountainous  Land  of 
Derbyfhire. 

The  Atmofphere  of  the  Peake,  and  the  exter- 
nal and  internal  Strudure  of  the  Earth  of  this 
Region  being  naturally  connected,  they  fhall  be 
the  Subject  of  the  three  fubfequent  Sedions. 
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SECTION  V. 

Of  the  external  Form  of  the  mountainous  Land  of 

Derbyjhire. 

BUXTON  is  fituated  on  the  Weftern  Side  of 
the  North  Part  of  the  County  of  Derby,  in 
a Tract  of  elevated,  uneven,  and  hilly  Moor- 
Land,  called  therefore  the  High-Peake , or  the 
Peake-Hundred. 

The  Peake  is  about  fourteen  or  fixteen  Miles 
broad  from  the  South-weft  to  the North-eaft  Side; 
its  whole  Length  from  the  North-weft  to  the 
South-eaft  may  be  twenty  Miles,  and  it  is  fup- 
pofed  to  contain  one  fourth  Part  of  the  whole 
County,  or  170,000  Acres. 

This  Reo-ion  of  high  Land  is  the  Southern  Ex- 
tremity  of  the  Ridge  or  Chain  of  Mountains  and 
Hills,  that  extends  from  the  Cheviot  Hills  in 
Scotland  nearly  through  the  Middle  of  thelfland, 
and  terminates  in  the  North  Part  of  Derbyfhire. 
As  this  Range  of  eminent  Land  runs  through  the 
Middle  of  the  North  of  England,  as  the  Appen- 
nine  does  through  Italy,  it  has  been  called  the 
Englijh  Ayrpennine  (/).  ^ 

t 

(/)  “ The  north  Part  of  the  County  (Derbyihire)rifes  gent- 
ly into  fmall  Hills  which  begin  here,  and  like  the  Appen- 
nine  in  Italy,  run  through  the  Middle  of  England  in  one 

continued  Ridge,  rifing  higher  and  higher  as  far  as  Scot- 
land, 
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The  British  Appennine  may  be  reckoned,  for 
the  Sake  of  forming  a general  Conception  of  it, 
from  fifteen  to  twenty  Miles  broad.  Near  Scotland 
it  is  much  broader,  and  as  the  Ifland  to  the  North 
of  Derbyfhire  contra&s  itfelf  confiderably  in 
Breadth,  this  Traft  of  high  Land  bears  no  fmall 
Proportion  to  the  Breadth  of  the  North  Part  of 
England. 

The  whole  Length  of  this  Ridge  of  Land  ap- 
pears to  be  about  an  hundred  and  twenty  to  an 
hundred  and  forty  Miles. 

The  Elevation  of  different  Parts  of  theAnglo- 
Appennine  above  the  Sea  in  the  German  Ocean 
to  the  Eaft,  and  in  the  Irilh  Channel  to  the  Weft, 
and  above  the  Lands  interpofed  between  it  and 
the  ^>eas  to  the  Eaft  and  Weft,  and  alfo  above 
the  Land  to  the  South  of  the  Peake,  cannot  be 
ftated  for  want  of  Geometrical  or  Barometrical 
Obfervations  afcertaining  this  Eaft;  but  a tole- 

land,  under  feveral  Names.  For  here  they  are  called  Moor- 
land, after  this  Peake,  then  Blackjl one  Edge,  annon  Craven, 

and  Lift  of  all  Cheviot , when  they  branch  out  into  Horns.” 
Camden’ s Britannia. 

“ The  Iarse  CountlT  of  the  Brigantes  runs  out  narrower  and 
narrower,  and  is  cut  in  the  Middle  (as  Italy  is  with  the  Ap- 
pennine) by  a continued  Ridge  of  Mountains,  and  thefe  fe- 
parate  the  Counties  into  which  it  is  divided.  For  under 
theie  Mountains  to  the  Eaft  and  the  German  Ocean  lie  York- 
Ihire  and  the  Bilhopric  of  Durham,  and  to  the  Weft,  Lan- 

c a (hire,  Weftmoreland,  and  Cumberland.”  Camden’s  Bri- 
tannia. 
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rable  Judgment  may  be  formed  of  this  Matter 
from  the  Rife , Manner  of  flowing , and  Courfe  of 
Rivers  from  the  apparent  Elevation  of  Land ; 
from  the  Climate,  Soil,  State  of  Vegetation,  &c.  (m). 

All  the  Rivers  between  the  North  of  Derby- 
fhire  and  Scotland  have  their  Origin  in  the  Eng- 
UJh  Appennine,  and  flow  either  Eaflward  to  the 
German  Ocean,  or  Weflward  to  the  Irifh  Sea  j 
but  at  the  Termination  of  this  high  Ridge  in  the 
North  of  Derbyfhire,  they  not  only  run  to  the 
Eaft  and  Weft,  but  a pretty  confiderable  River, 
the  Derwent,  has  here  its  Origin,  and  pafles  from 
the  North  of  Derbyfhire  direflly  to  the  South  of 
the  fame  County  (receiving  in  its  Courfe  the  Wye,  1 
and  other  Rivulets  that  have  their  Origin  in  the 
mod  Northern  Parts  of  the  County  of  Derby), 
where  it  falls  into  the  Trent.  Moreover  the  Dove , 
and  feveral  fmall  Rivers  flow  from,  or  neaily 
from,  the  North  of  Derbyfhire,  and  run  South- 
ward through  or  near  the  County  of  Derby  to. 

' join  the  Trent  in  the  South  of  Derbyfhire. 

(m)  The  Height  of  fome  of  thefe  Mountains  is  as  follows : 
Pendle  Hill,  Pennygant,  and  Inglehoro,  have  been  eftimated  at 
600  to  750  Yards  above  the  Plane  of  the  Vales  between 
them.  Helnuellin  and  Skiida  are,  according  to  a Plan  of  Mr. 
Smeit*'*,  elevated  1000  Yards  above  the  intermediate  Val- 
ley. Phil.  Tranf.  Vol.  LXV.  P.  II.  P-  49«-  ' 

Axedge,  a large  Mountain  a few  Miles  from  Buxton,  as  I 
am  informed,  is  about  a too  Feet  higher  than  Dirty,  and 
, ,00  Feet  above  the  Vale  in  which  is  BurUm-Hall. 

In 
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In  Yorkshire  there  is  an  apparent  Exception  to 
this  Direction  of"  the  Rivers  above-mentioned  ; 
for  there  are  feveral  Rivers  or  Rivulets  which 
rife  principally  in  the  Northern  Part  of  this  Coun- 
ty between  the  Sea,  and  the  great  Ridge  of  high 
Land  already  fpoken  of,  that  run  diredtly  South, 
and  Southward  to  join  the  Humber. 

The  above-related  general  Source  of  Rivers  and 
their  JubJequent  Courfes , denote  the  fwperior  Eleva- 
tion of  the  Land  in  the  Middle  of  this  Part  of  Eng- 
land, where  they  rife , to  that  of  the  Countries  be- 
tween it  and  the  Sea  -}  and  that  this  fuperior  Eleva- 
tion terminates  in  the  North  Part  of  Derby /hire. 

The  Southern  Courfe  of  fome  Waters  in  York- 
fhire  above-mentioned  will  be  underftood,  by  ob- 
ferving,  that  there  is  a Kind  of  inferior  Ridge  of 
high  Land  which  goes  off  nearly  at  right  Angles 
from  the  great  Ridge,  and  .extends  over  the  North 
of  the  County  of  York  to  Whitby  and  Scar- 
borough. 

The  obvious  Afcent  or  Riling  of  Land,  which 
is  in  many  Parts  confiderable  and  fudden,  expe- 
rienced in  travelling  into  the  North  Part  of  Der- 
by (li  ire  from  the  Southern  Parts  of  the  fame  Coun- 
ty, from  Yorkfhire  on  the  Eaft  Side,  and  from 
Chefhire  on  the  Weft,  is  an  ocular  Proof  that  the 
Peake  Elundred  is  considerably  more  elevated 
Land  than  that  of  the  adjoining  Countries. 

The  general  external  Appearance  of  this  Re- 
gion, viewed  from  the  Summits  of  the  Hills  is, 
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when  the  Atmofphere  is  tolerably  tranfparent,  a 
more  or  lefs  extenlive  Profpedt  of  woodlefs  («)  or 
naked  Moor-Land  that  is  either  hilly,  or  has  an 
undulatory  Appearance  refembling  the  Form  of  the 
Waves  of  the  Sea,  and  is  for  the  moft  Part  with- 
out, or  with  but  few.  Tokens  of  Inhabitants. 

This  Tradt  of  Country  is  interfered  in  various 
Parts  by  Vales,  Ravines , and  Clefts  among  Rocks. 
Among  the  Vales  is  efpecially  that  extenfive,  and 
frequently  fertile  and  beautiful  Vale  along  which 
the  Derwent  winds  it  Courfe.  Sometimes  the 
Vallies  are  deep,  broad,  and  fertile,  without 
Cliffs  or  any  romantic  Appearances;  at  other 
Times  they  have  Rocks  on  each  Side,  of  various 
Magnitudes,  Shapes,  and  Appearances,  forming 
high  and  ftupendous  Precipices,  fome  of  which 
are  as  if  cut  fmooth ; others  are  rough,  craggy, 
angular,  and  frightfully  impendent : Sometimes 

(«)  Not  very  long  ago,  this  Region  was  covered  with 
Forefl:  Trees,  at  which  Time  it  was  inhabited  by  Wolves, 
Deer,  and  Goats.  The  Wood  of  this  Country  has  been  cut 
down,  and  confumed  principally  in  fmelting  the  Lead  Ore, 
and  ufed  for  Fuel. 

“ Stags  Horns  have  been  found  buried  deep  below  the  Sur- 
face of  the  Ground,  of  a considerable  Size.  The  Skeleton 
of  a Man  was  found  at  the  fame  Time.  The  Interment  of 
this  Man  and  a Stag,  were  fuppofed  to  have  been  occafioned 
by  their  falling  into  a Chafm,  or  wide  Cleft,  in  very  early 
Times,  which  was  afterwards  filled  up.” — See  Mr.  Gale’s 
Jbetter,  May  19,  1744. 
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there  are  Rocks  of  the  fame  Kind  on  the  oppofite 
Sides  of  a Ravine , correfponding  in  Height  and 
Appearance ; fo  that  if  they  were  brought  into 
Contact,  they  would  clofe  the  Chafm  or  Cleft  en- 
tirely, without  the  Stratum  on  one  Side  of  the 
Chafm  clofed  up  being  higher  than  that  of  the 
other.  At  other  Times  the  Rocks  on  one  Side 
are  much  higher  than  thofe  of  the  other,  and  the 
Direction  of  the  Stratum  of  one  Side  is  different 
from  that  of  the  other. 

The  Vales  and  Ravines  are  commonly  watered 
by  the  Rivers  Wye  and  Derwent , as  well  as  by 
feveral  (mail  Rivulets,  but  in  fome  Parts  they 
are  dry ; and  I believe,  they  fometimes  have  the 
Windings  and  Angles  refembling  thofe  formed 
by  Rivers  in  their  Courfe  j at  others,  they  are 
without  any  regular  Windings  or  Angles. 

The  Land  upon  the  Hills  is,  in  general,  un- 
inclofed,  and  produces  little  elfe  but  Heath  (<?), 
if  we  except  a few  cultivated  Spots  adjoining  to 
the  humble  Habitations  of  the  Shepherds  of  the 
Peake.  Large  fhapelefs  Ledges  or  Blocks  of 

(o)  The  Soil  of  this  Region  has  a moll  remarkably  anti- 
feptic  Quality.  We  have,  apparently,  a well  authenticated  In- 
ftance  of  two  human  Bodies,  buried  a Yard  deep  in  moift  Soil 
of  Peat-Mofs,  which  were  not  at  all  putrified  after  28  Years 
and  9 Months  ; but  which  became  putrid,  as  animal  Bo- 
dies ufually  do,  after  they  were  interred  in  common  Earth, 
in  Hope  Church. — See  Phil.  Tranf.  No.  434, 
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Scone  lie  in  many  Parts  upon  the  Surface  of  the 
Ground;,  as  if  cafually  fcattered  there,  in  all  ima- 
ginable Diforder  (p). 

In  the  Vales  Nature  is  oftentimes  very  agree- 
able to  the  Eve  of  the  Beholder ; for  here  there 
are  Marks  of  Fertility  of  Soil,  of  Culture,  and  of 
Inhabitants.  Here  is  produced  Plenty  of  Grafs, 
and  fometimes  Grain,  but  in  general  the  Land  is 
employed  for  Pafturage,  and  it  is  well  fupplied 
with  Water  by  the  Rivers  and  Rivulets  that  pafs 
through  it. 

“ Non  liquid;  gregibus  Fontes,  non  Gramina  defunt,” 

Vi  rg. 

The  Vales  are  adorned  by  a Variety  of  Foreft 
Trees  and  Shrubs,  which,  being  intermixed  with 

(f>)  “ At  the  South  End  of  Stanton  Moor,  clofe  to  the 
Village  of  Birchover,  is  a very  fingular  Mafs  of  large  Rocks, 
called  Roultor,  Rowier,  or  Roo-Tor ; whence  Rowter  means 
a moving  Rock,fince  in  the  provincial  Dialed!:,  they  will  fay, 
a Thing  roos  backward  and  forward,  &c.  Theie  Rocks 
Rand  on  the  Top  of  a Hill,  commanding  an  extenfive  View 
ever  the  Moor,  and  feems  to  have  been  a Place  much  fre- 
quented by  the  Druids. 

Bv  the  Number  of  druidical  Remains  on  Stanton  Moor, 
we  may  reafonably  fuppofe  this  Place  to  have  been  inhaoitcd 
by  the  Druids.  Here  are  Temples,  Caves,  Rock  Baions, 
rocking  Stones,  gorfed  daus.  Rock  Idols,  and  Cairns.  Their 
facrcd  Groves  have  long  fince  given  V ay  to  Cultivation; 
but  their  more  durable  Monuments  have  flood  the  Ravages  of 
Time,  and  remain  as  Helps  to  illuftrate  their  Hitlory. 
Hayman  Rooke’s,  Efq;  Account  of  fome  Druidical  Remains 
on  Stanton  and  Huftle  Moor,  in  the  Peake,  Dcrbyfhire, 

1780. 
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Rocks  and  Precipices,  produce  many  romanticljr 
grand  and  pitturefque  Scenes. 

There  are  home  remarkably  large  Grottos,  or 
Caverns,  which  are  popularly  known,  fuch  as 
that  at  Caftleton,  and  one  near  Buxton  : And 
alfo  a Hole,  or  Chafm,  called  Eldcn-Hole,  of  a 
very  great  Depth,  which  leads  to  a confiderable 
fubterraneous  Cavern.  This  Hole  has  been  oc- 
cafioned  by  fome  natural  Operation,  as  a Current 
of  Water  (q).  The  whole  Anglo-Appenine 
• abounds  with  Caves,  Chafms,  and  deep  Holes, 
(See  Hour  to  the  Caves.)  Many  of  the  Hills  com- 
pofing  this  Ridge  of  Land,  appear  to  contain 
large  Cavities,  which  have  no  Apertures  by  which 
they  communicate  with  the  Surface  of  the  Earth; 
but  which  have  been  accidentally  difcovered  by 
Miners,  in  finking  Shafts  for  the  Purpofe  of 
finding  Ores.  Near  the  Summit  of  the  Hill,  on 
the  Weft  Side  of  the  Vale  of  Matlock  Bath,  fitu- 
ated  nearly  Weft  from  Matlock  new  Bath,  is  a 
Shaft  about  twenty-four  Yards  deep,  which  was 
made  by  fome  Miners,  who  were  in  Purfuit  of 
Lead  Ore.  This  Shaft  leads  to  a fubterraneous 
Cavern  called  Cumberland- Mine.  The  Extent  of 
this  Cavity,  from  North  to  South,  I imagine,  is 
at  leaft  half  a Mile.  The  Paflage  down  the  Shaft 
is,  fir  ft  through  feveral  Yards  of  the  firft  Toad- 

(?)  See  a Defcription  of  Elden-Hole,  Phil.  Tranf.  Vol. 
LXI.  p.  250. 
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Scone,  and  through  Part  of  the  fecond  Lime-Stone; 
in  this  fecond  Lime-Stone  is  the  Cavern  I am  de- 
fending. It  is  of  very  various  Dimenfions  indif- 
ferent Parts,  being  from  the  Size  that  is  juftfyffi- 
cient  to  admit  a Man  to  creep  through  it,  to  the 
PI  eight  of  twenty,  and  Width  of  fifteen  Yards. 
Upon  the  Floor  appear  fcattered  large  Mattes  of 
Lime-Stone;  its  Sides  and  Roof  arevarioufly  fif- 
fured;  many  of  theFittures  are  filled  upwith  Cazuk, 
rhomboidal  Spar , pyramidal  Spar , Kebble , Clay, 
and  Tuff-Stone  i alfo  fometimes  with  a fmall  Quan- 
tity of  Galena  Plumbi , or  common  Lead  Ore  of 
this  Country.  It  is  covered,  in  many  Places,  with 
calcareous  Earth  cryjlalized  into  various  Shapes, 
which  make  a very  pleafing  Appearance.  Thefe 
Cryftals  are  Dog-Tooth  Spar , Stalactites , fmall 
cubic  Cryftals , white  opaque  fpherical  Cryftals , and 
a moft  delicate  Cryftal  which,  from  its  White- 
nefs,  the  Figure  of  it,  and  its  refembling  exaftly 
Snow,  is  called  Snow-Foftil.  This  laft  Form 
of  cryftalized  Lime-Stone,  is  faid  to  be  peculiar 
to  this  Cavern  ; and  the  Value  of  this  Cavern 
entirely  arifes  from  its  furnifhing  Specimens  of 
this  Subftance  for  Cabinets,  and  Water-Icicle , 
for  poliffiing  and  making  various  Trinkets.  The 
Difficulty  of  defcending  into  this  Cavern  has, 
probably,  occafioned  it  to  be  feldom  vifited ; 
but  as  it  is  capable  of  affording  Entertainment, 
by  the  Novelty,  Variety,  and  frequently  by  the 
Beauty  of  its  Appearance,  it  would  undoubtedly 
' 7 be 
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be  often  noticed  by  inquifitive  Travellers,  were 
the  Delcent  into  it  more  eafy. 

Moft  of  the  Springs  in  this  Cavern,  I fhould 
have  faid,  are  petrifying;  and  were  of  the  Tem- 
perature of  490,  when  the  Air  of  the  Cave  was 
520,  and  the  external  Air  56°,  in  the  Month  of 
September  1783. 


Of  the  internal  Struffure  and  Subjlances  of  the 
mountainous  Land  of  Derbyfloire. 

HE  Number  of  Shafts  that  have  been  funk. 


and  Holes  made  in  the  Earth,  for  the  Pur- 
pofe  of  procuring  Metals,  as  well  as  for  Fuel, 
Stone,  and  Water;  and  likewife  the  fleep  Rocks 
of  the  Vales  and  Ravines ; and  the  natural  fub- 
terraneous  Paffages  or  Caves,  have  afforded  an 
Opportunity  of  obferving,  that  the  external  Part 
of  the  interior  Subfiance  of  the  Earth,  confifls  of 

diftindt  Beds  or  Strata  of  different  Kinds  of  Mat- 

/ 

ter,  difpofed  in  an  orderly  Manner,  and  not  of  a 
Heap  of  Subftances  thrown  irregularly  together. 

Our  Knowledge  of  the  Structure  and  compo- 
nent Parts  of  the  Earth,  in  the  Moor-Land  of 
Derbyfhire,  extends  to  the  perpendicular  Depth 
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of  about 'two  hundred  and  fifty  Yards  below  the 
Surface  of  the  Ground,  reckoning  from  the  Top 
of  the  Mountains  j and  by  Obfervations  and  Rea- 
soning we  can,  with  great  Probability,  infer  what 
is  its  Stru&ure  at  prefent,  or  what  it  has  been 
originally,  to  the  Depth  of  about  five  hundred 
Yards. 

The  principal  Beds  of  which  the  Earth  is  com- 
pofed,  are  from  twenty  to  one  hundred  and  twenty 
Yards  in  d hicknefs  ; they  are  all  placed  parallel, 
or  nearly  fo,  to  each  other,  but  in  various  Situa- 
tions with  Regard  to  the  Horizon  : Sometimes 
the  Set  of  Beds,  to  the  Depth  with  which  we  are 
acquainted,  being  placed  parallel  to,  or  in  a 
Plane  with  the  Horizon,  but  commonly  inclined 
to  it,  forming  therewith  Angles  of  twenty -five 
Degrees  or  upwards. 

The  Beds  of  which  the  Earth  confifts,  to  the 
Depth  with  which  we  are  acquainted,  are  diftin- 
guilhed  from  each  other  by  the  Species  of  Matter 
of  which  they  confift,  which  is  ot  four  Kinds,  viz. 
Grit-Stone , a Subfhmce  readily  converted  into 
Glafs  by  Heat  and  Mixture  ; Shale , an  argillace- 
ous Sort  of  Earth  3 Lime-Stone , or  calcareous  Earth, 
a Compound  of  Gas  and  Quick-Lime  and  Load- 
Stone,  otherwife  called  Channeled  Cat-Dirt, which, 
by  fome,  is  confidered  to  be  Lava,  like  that  of  Ice- 
land or  Vefuvius  in  its  Appearance  and  in  its  chy- 
mical  Qualities,  as  far  as  hath  been  inveftigated ; 
by  others  it  is  called  Argillaceous  Earth. 

Load - 
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'£oad~Stone  is  a blackifli  Subftance,  very  hard, 
fcratches  Glafs,  but  does  not  ftrike  Fire  with 
Steel } has  Bladder-Holes  like  the  Scoria  of  Me- 
tals or  Iceland  Lava,  or  at  leak  of  Clay  hardened 
by  the  Volcano  in  Iceland ; breaks  alike  in  all 
Directions  3 and  contains  within  it  no  animal  or 
vegetable  Bodies,  or  Impreffions.  Its  fpecific 
Gravity  is  nearly  that  of  Vefuvian  Lava;  and  it 
is  fo  compaft  in  its  Bed,  as  to  intercept  the- pair- 
ing of  Water  from  its  upper  Surface  to  the  fub- 
jacent  Stratum.  When  fufed  it  gives  Glafs  of 
the  fame  Kind  as  melted  Vejuvian  Lava ; and 
melts  under  the  Blow- Pipe,  with  and  without  Tar- 
tar, to  a black  Slag.  According  to  the  Analyfis 
lately  made,  it  is  compofed  principally  of  Silici - 
ous  Earth,  with  a large  Proportion  of  Clay  and 
Calx  of  Iron,  and  a fmaller  Quantity  of  calcare- 
ous Earth  (r).  It  is  variable  in  its  Thicknefs  in 

the 

(r)  Phil.  Tran f.  Vol.  LXXII.  p.327.  Art.  xx.— " An 
Anafyfis  of  two  mineral  Subfiances,  viz.  the  Row lev-Rao-. 
Stone  and  the  Toad-Stone,  by  William  Withering,  M.D.” 

Toad-Stone,  when  fufed,  appears  to  refemble  fome  of  the 
Species  of  Lava. 

Rowley- Rag,  when  fufed,  appears  to  refemble  Scotch  Ba- 
faltes. 

One  hundred  Parts  of  Toad-Stone  contain, 

Silicious  Earth  — 63  _s 

Calcifcrm  Iron  — 16 

Calcareous  Earth  — . y _s_. 

Earth  of  Alum  — 14. -C 
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the  fame  Bed ; and  this  Property  makes  an  Ex- 
ception to  the  Beds  that  compofe  the  Earth  of  the 
Thicknefs  with  which  we  are  acquainted,  being 
all  parallel  to  each  other.  This  Subfiance  is  in 
Thicknefs  from  one  to  fix  hundred  Feet,  and 
even  of  a greater  Thicknefs  than  yet  cut  through ; 
and,  confidered  as  a Part  of  the  natural  Structure 
of  the  Earth  in  this  Region,  is  fometimes  want- 
ing. FifTures  in  the  Stratum  fubjacent  to  the 
.Toad-Stone  Bed,  are  often  filled  up  by  this  Sub- 
fiance.  It  has  no  FifTures  or  Veins,  correfpond- 
ing  to  thofe  of  the  incumbent  and  fubjacent 
Strata. 

Acids  without  Heat,  and  in  their  ordinary 
State,  have  no  Effect  upon  this  Subfiance. 

“ Nullam  examinavi  Argillam  quse  non  magnam  fovet 
Silicis  Quantitatem,  plerumque  ultra  dimidium.” — Bergman. 
Sciagraphia  Regni  Mineralis,  p.  81. 

I have  lately  feen  Specimens  of  Scoria  of  Lead,  Toad- 
Stone,  and  either  Lava  or  Clay  hardened,  from  Iceland, 
which  could  not  be  dihinguilhed,  by  their  external  Appear- 
ance, from  each  other. 

Mr.  Ferber  (See  his  Oryttographie  von  Derbylhire)  calls 
Toad-Stone  an  Argillaceous  Stone. 

The  common  People  who  work  in  the  Mines  in  Derby- 
fhire,  confider  Toad-Stone  to  be  Clay  in  an  indurated  State. 

I have  feen,  a few  Days  ago,  Specimens  of  the  Stone, 
compofing  the  Summit  of  the  Rock  of  the  Giant’s  Caufeway, 
in  Ireland,  which  refentbled  exactly  the  Derbylhire  Toad- 
Stone;  excepting,  that  the  Bladder-holes  of  the  latter  were 
filled  with  calcareous  Spar,  thofe  of  the  former  contained 
Fluor. 
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Air  foon  renders  it  foft,  and  converts  it  in- 
to a vegetable  Mould,  which  is  faid  by  fome 
to  be  a Property  of  Vefuvian  Lava  and  other 
Slags,  as  inftanced  in  the  Decay  and  Converfion 
into  Earth  of  old  Heaps  of  Slags  from  Iron  Fur- 
naces ; but  others  will  not  admit  this  Change  of 
Slags  and  Vefuvian  Lava  to  be  founded  in  Fa£fc. 

Beds  of  Earth  are  formed  of  the  Matter  reject- 
ed by  Volcanos. — When  a Volcano  overflows,  the 
Surface  of  the  Earth  is  overfpread  with  liquid 
Fire  to  the  Extent  of  many  Miles  around  the 
Chimney  of  the  fubterraneous  Fire;  and  in  cool- 
ing, it  forms  horizontal  or  inclined  Beds,  which, 
in  their  Pofition  are  fimilar  to  thofe  formed  by 
Depofitions  from  Water;  but  they  are  otherwife 
very  different  from  thofe  Depofitions.  i.  They 
are  not  of  an  equal  Thicknefs.  2.  They  contain 
Matter  that  has  been  evidently  calcined,  vitrified, 
or  melted.  3.  They  do  not  extend  to  a very 
confiderable  Diftance  (r). 

A Stone  from  Scotland,  which  fome  call  Lava, 
others  Granite , is  ufed  for  paving  the  Streets  of 
London;  and  Lava  from  volcanic  Hills  in  Hefs 
is  employed  for  building  Houfes,  repairing 
Roads,  &c.  as  I obferved  a few  Years  a^o  at 
Heffe  Caffe]. 

. W We  are  Indebted,  principally,  to  Mr.  Whitehurft,  (See 
his  Enquiry  into  the  original  State  of  the  Earth.)  And  alfo 
to  the  Bilhop  of  Llandaff  (See  his  Cbmical  Etfays),  for  this 
Account  of  the  Properties  of  Toad-Stone. 
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The  above-mentioned  Strata  are  difpofed  upon 
each  other  according  to  a certain  Rule  or  Order; 
for  Grit-Stone  is  always,  when  prefent,  incumbent  on 
Shale-,  and  Shale,  when  prefent,  is  placed  upon 
Lime-Stone  ; and  this  lajl  Stratum  is  incumbent  on 
Load-Stone,  if  prefent. 

And,  as  there  are  very  generally  feveral  Beds 
of  Toad-Stone  and  Lime-Stone,  the  firft  Bed  of 
Toad-Stone  is  fuperincumbent  on  a fecond  Bed  of 
Lime-Stone;  and  this  fecond  Stratum  of  Lime- 
Stone  on  a lecond  Bed  of  Toad-Stone;  then  is 
placed  under  this  laft  Stratum  a third  Stratum  of 
Lime-Stone ; and  under  this  laft  Bed  lies  a third 
Stratum  of  Toad-Stone,  which  is  incumbent  on  a 
fourth  Bed  of  Lime-Stone.  Of  the  fourth  Stra- 
tum of  Lime-Stone  we  have  very  little  Knowledge, 
and  that  only  in  a few  Places  ; and  as  it  has 
never  been  cut  through,  we  are  altogether  igno- 
rant of  the  Beds  and  Subftances  of  which  the  fub- 
jacent  Earth  is  compofed. 

The  Strata  or  Grit-Stone  and  Shale  are  fre- 
quently wanting,  and  oftentimes  alfo  the  firft 
Bed  of  Lime-Stone  , and,  when  this  happens,  I 
believe  like  wife  the  firft  Toad-Stone  Stratum  is 

s 

always  miffing,  and  then  the  fecond  Bed  of  Lime- 
Stone  becomes  the  uppermoft  Stratum. 

Interpofed  between  the  Lime-Stone  and  Load - i 
Stone  Strata  are  J 'mailer  Beds  from  four  to  fix 
Feet  thick:  They  are  of  Clay,  of  a lightiffi  blue 
Colour,  with  a Tinge  of  Green,  and  contain 
Pyrites  and  Spar  in  Nodules. 


The 
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The  Springs  flowing  from  thefe  Clays,  have 
been  found  to  be  warm,  according  to  the  Ob- 
fervation  of  the  late  Mr.  George  Tiffington  o £ 
Winfter.  I was  told,  that  a few  Years  ago,  at 
Matlock,  in  digging  for  the  Purpofe  of  laying 
the  Foundation  of  fome  Building,  the  Workmen 
came  to  this  Kind  of  blue  Clay,  between  the  fe- 
cond  Lime-Stone  and  fecond  Toad-Stone  ■,  and 
from  this  blue  Clay,  warm  Springs  flowed.  It  is 
faid,  that  all  the  warm  Springs  arife  from  the  blue 
Clay  between  the  fecond  Lime-Stone  and  fecond 
Toad-Stone  ; for  that  all  the  Springs  flowing  from 
between  the  firfl:  Lime-Stone  and  firfl:  Toad-Stone 
are  cold. 

There  is  one  Inftance  of  this  Clay  being  burnt 
one  Foot  thick,  by  the  accidental  Inflammation 
of  a Bed  of  Pit-coal. 

The  above  defcribed  Strata,  it  is  thought, 
were  the  original  and  naturally  conllituent  Parts  of 
the  Cruft  of  the  Earth  in  this  Part  of  Derbyfhire  ; 
but  fome  of  them  have  been,  by  fome  Means  or 
other,  removed. 

Befides  thefe  original  Strata,  there  are  fome 
Beds  which  are  looked  upon  as  not  eflential  to 
the  natural  Conftitution  of  the  Earth,  and  are 
therelore  called  accidental  ones.  Thefe  are  prin- 
cipally Beds  of  Clay  in  various  States  of  Indu- 
ration, and  of  inflammable  Matter,  difpoled  alter- 
nately upon  each  other  j both  which  are  incum- 
bent always  on  Grjt-Stone,  Shale,  Lime-Stone, 

E &c. 
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&c-  Tlley  are  called  Beds  of  Argillaceous  Slone 
or  Clay  Beds,  and  Coal. 

.Tilde  Llrgillaceous  Beds  contain  a Variety  of  ve- 
getable Impreflions,  but  no  animal  Remains  what- 
ever; and  Iron-Stone,  with  fuch  a Quantity  of 
Calx  of  this  Metal,  as  to  be  named  Iron  Ore.  I 
lately,  however,  faw  the  Impreflion  of  Cockles 
mod  diftindtly,  m a Piece  of  Coal  found  near 
Wakefield. 

Thefe  Beds  of  Argillaceous  Matter,  and  Coal, 
principally  exid  in  the  lower  Moor-Lands , and 
more  Southern  Part  of  Derbyfliire. 

There  are  alfo,  incumbent  upon  the  above 

Strata,  in  various  Parts  of  the  Country,  in  the 
/ * 

Vales  efpecially,  and  alfo  in  the  High-Lands, 
Beds  of  Sand  and  Gravel , which  are  round- 
ed Grit  or  Lime-Stone,  according  to  the  Stra- 
tum on  which  they  are  incumbent j and  have 
the  fame  Appearance  as  Stones  depofited  by  Ri- 
vers or  the  Sea,  and  rounded  by  Attrition  ; like 
rhofe  upon  the  Sea-Shores,  or  compofing  the 
Beds  of  Rivers.  Moreover,  we  frequently  meet 
with  other  Subdances,  forming  the  highefi 
Beds , or  Parts  of  Beds,  incumbent  on  the  large 
and  general  Strata  ; fuch  as  Marie , Greta  fujca , 
or  Rotten- Stone,  &c.  In  the  Beds  of  Marie , 
which  are  fometimes  deep,  we  find  great  Quan- 
tities- of  vitriolic  Sclenites , known  better  by  the 
Name  of  Gyps,  Plajler,  or  Alabajier  ■,  but  thefe 

Subdances 
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Subftances  are  only-  found  in  the  Southern  Part 

* 

of  Derbyfhire. 

The  Beds  of  ftony  Matter,  formed'  by  the 
Depofition  of  calcareous  Earth  upon  animal,  ve- 
getable, and  foffil  Subftances,  called  Petrifattions , 
are  found,  efpecially  at  Matlock;  being  the  Pro- 
ductions of  the  tepid  Springs  of  that  Place  (/), 
and  other  petrifying  Waters. 

Fuff-Stone  is  not,  I believe,  a feparate  Bed ; 
or,  if  a diftinCt  Bed,  it  is  contained  in  the  gene- 
ral Strata  of  the  Peake.  It  is  calcareous  Earth 
in  a foft  State,  and  of  a porous  Texture* 

It  muft  not  be  conceived,  that  the  above  vi- 
trejcible  or  fcilicious  Earthy  called  Grit-Stone3  ar- 
gillaceous Earth  or  Shale , and  calcareous  Earthy 
are  ad  uniformly  of  the  fame  Appearance,  as  to 
Colour,  Texture,  &c.  or  unmixed  with  other 
Subftances. 

The  Foad-Stone  Stratum,  is  a tolerably  uni  - 
form Subftance,  and  does  not  contain  any  differ- 
ent Maffes  of  Matter,  that  I know  of,  excepting 
fome  inconfiderable  Cavities  that  are  filled  up 
with  calcareous  Earth,  which  is  there  cryftalizech 
Thefe  Cavities,  or  fmall  Eloles,  thus  filled  up, 
are  called,  when  empty,  Bladder- Holes , and  give 
it  a fpeckled  Appearance.  By  Expofure  to  the 
Weather,  I am  told,  the  Bladder-Holes  filled 

(/)  See  a particular  Defcription  of  the  petrified  Stratum, 
formed  by  the  tepid  Waters  of  Matlock,  by  Dr.  Dobfon, 
Phil.  I ranf.  Vol.  LXIV.  Parti,  p.  124.  and  many  Years 
before  this  lalt  Paper,  Phil.  Tranf.  No.  456. 
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^ith  Spar,  are  frequently  robbed  of  this  Safe* 
ftance,  and  left  empty,  in  which  State  they  ar© 
frequently  found. 

The  Sand- Si 0it?Strata  are  alfo  tolerably  uniform, 
and  contains  only  quartz  Pebbles;  which  are,  I be- 
lieve, fometimes  in  Fiffures  that  are  filled  up  with 
them,  variegate  them,  and  feem  to  have  thc- 
fame  Relation  to  the  Strata  of  Sand-Stone,  that 
Spar  has  to  Lime-Stone. 

Shale,  called  alfo  Shiver , an  argillaceous  Earth, 
contains  Iron-Stone  in  Nodules,  and  fometimes, 
according  to  Mr.  Whitehurft;  .ftratified.  Many 
Springs  iffuing  from  this  Stratum  contain  Iron  .* 
as  that  or  the  Bridge  at  Buxton,  another  at 
Quarndon,  one  beyond  Matlock  Bridge,  towards 
Chatfworth,  and  alfo  one  at  Heage,  which  con- 
tains a very  great  Quantity  of  vitriol  of  Iron.  In 
this  Stratum  the  Miners  frequently  meet  with 
the  Fire-Damp,  or  Oil  of  Metals  (u) j alfo  with  a 
Subftanceof  the  Confidence  of  Molajfes , which  is 
highly  inflammable.  / „ 

1 am  not  certain,  whether  this  Stratum  does 
not  contain  fo  much  inflammable  Matter  as  to 

burn, 

(«)  It  is  neceflary  to  obfcrve,  that  we  fhall  employ  the 
Term  Oil  of  Metals,  to  exprefs  that  permanent  Vapor,  which 
has  been  commonly  called  inflarmnabis  Air,  and  inflammable 
Gas ; becaufe  neither  of  thefe  Names  could  be  admitted, 
confidently  with  the  Phrafeology  adopted  in  this  Work.  Our 
Authority  for  the  Ufe  of  this  Term,  is  that  of  Stahl  and  Dr, 
Fordyce. 


“ A 
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burn,  when  once  heated  fufficiently  by  other  Sub- 
ftances  as  happens  with  the  aluminous  Shale 
near  Whitby  j and  there  is  a great  Refemblance 
between  the  common  Stone-Coal  and  many  Sorts 
of  Shale.  The  Earth  of  Pit-Coal  is  alfo  believed 
to  be  argillaceous. 

The  Strata  of  calcareous  Matter  are  compofed 
of  Laminae,  more  or  lefs  feparated  by  Shale,  or 
Shiver,  of  the  fame  Kind  as  the  Stratum  of  that 
Subftance  incumbent  on  Lime-Stone.  In  many 
Parts,  the  calcareous  Earth  contains  much  phlo- 
giftic  Matter,  as  appears  from  the  feetid  Smell 
emitted  on  rubbing  many  Pieces  of  Lime-Stone, 
and  which  is  then  called  Stink-Stone , or  Swine- 
Stone.  Within  this  Stratum  are  contained  nur 
merous  Maffes  of  figured  Stones , which  are  evi- 
dently of  marine  Origin-,  fome  have  the  entire  Shape 

of  Sea  Animals,  others  have  only  their  Impref- 

* 

fions.  This  Stratum  has  been,  in  many  Parts,  evi- 
dently fraTured.  Hence  Chaims  have  been  formed, 
that  are  now  filled  up  with  Fragments  of  Stone; 
of  which  there  is  a remarkable  Inftance  in  the 


“ A Metal  in  its  metallic  Form,  is  a Compound  of  a 
pure  Calx,  and  a Subftance  which  has  been  called  inflamma- 
ble Air  ; but  which  is  an  Oil,  found  out  by  Stahl,  to  exift  in 
Metals,  and  which  we  would  call  Oil  of  Metals.”-- Phil. 
Tranf. — Dr.  Fordyce’s  Method  of  aftaying  Copper  Ores. 

Mr.  Scheele,  alfo,  calls  inflammable  Air,  a fubtle  Oil, 

Treat  fie  on  Fire,  p.  158. 
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Vale  at  Matlock,  where  the  Chafin' is  filled  with 
what  is  called  Rubble. 

Smaller  Cracks  and  Cavities  have  been  alfo 
made  in  this  Stratum,  which  are  filled  up,  and. 
commonly  called  Veins \ in  Derbyfhire,  Pipes  and] 
Rakes , according  to  their  Directions. 

Thefe  Pipes  and  Rakes  contain  various  Metals, 
inflammable  Subfiances,  and  Earths. 

Some  of  thefe  Veins  contain  a flinty  Subfiance 
only,  called  Chort , or  Chert , which  has  been  de- 
nominated organic  filicious  Earth,  becaufe  it  has] 
the  Impreflions  of  various  Species  o 1 Helminth oli-\ 
thi,  efpecially  of  Entrochi. 

Other  Veins,  from  one  to  feven  Yards  thick,  } 
contain  calcareous  Earth , variously  cryllallized 
viz.  Spar,  of  a,  rhomboidal,  cubical,  prifmatical,  I 
and  other  Figures  : Likewife  the  following  Sub- 
fiances  are  found  in,  or  upon  thefe  Strata. 

Gypjeous  Spar,  a Compound  of  vitriolic  Acid  (I 
and  Quick-Lime. 

Cuflic  Spar,  or  Fluor  SpatoJus3  a Compound  of 
Quick-Lime  and  Acid  of  Spar. 

Amethyfiine , Violet  'Spar,  or  Derbyfhire  Spar , 
popularly  known  by  the  Name  of  Blue  John,  of 
which  ornamental  Vafes,  Columns,  Pyramids,  &c, 
are  formed,  whofe  chymical  Properties  have  notH 
been  enquired  into,  is  only  found  in  the  Soil,  in 
Nodules,  upon  the  fecond  Lime-Stone  at  Caftle- 
ton.  This  fpar  is  phofphoric. 

A Subftance  named  Cauk,  or  Calk,  called  Gvp- 
feoiis,  but  improperly' i for  it  is  of  late,  I am 
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told,  found  to  be  compofed  of  ponderous  Earth 
and  vitriolic  Acid.  It  is  well  known  not  to  be 
fufible,  or  not  without  a very  great  Heat. 

Cawk,  Chert , and  Dog-Looth  Spar , have  been 
noticed  by  the  oldcft  Writers  of  the  Natural  Hif- 
tory  of  Derbyfhire.  See  Woodward’s  Method  of 
Foffils,  and  Phil.  Tr.  Abr.Vol.  VI.  p.  291. 

Kebble  is  different  from,  although  frequently 
confounded  with,  Cawk ; fori  am  told  it  melts 
without  any  confiderable  Heat. 

Quartz  Crystals  in  fingle  and  double  Parymids, 

We  find,  a few  Miles  from  Buxton,  in  loofe 
Maffes,  a little  below  th'e  Surface  of  the  Earth, 
fome  fmall  Quartz  Cryftals,  vulgarly  called  Bux- 
ton-Diamonds  ; which  are  nothing  more  than 
Quartz  coloured  red  by  Iron  (#). 

Stalactites , or  Drop-Stone , which  is  formed  by  a 
Depofition  from  petrifying  Waters  in  Caverns,  and 
cryftallized.  It  is  much  employed  for  making 
ornamental  Vafes,  &c. 

The  Properties  of  many  of  the  Spars  are  not 
underflood. 

But,  the  principal  End’ for  which  Men  defcend 
into  the  interior  Parts  of  the  Earth  in  Derbyfhire, 
is  to  procure  Ores  of  Lead  that  are  here  contain- 
ed efpecially  in  calcareous  Spar  and  Fluor,  fome- 
times  in  Cawk.  The'  Lead  is  combined,  or  mine- 
ralized, as  it  is  termed,  with  Sulphur  and  Regulus 
of  Arfenic.  It  is  alfo  mixed  or  united  with  other 

(x)  “ Color  omnis  a Ferro.” — Dr.  Fordyce  and  Bergman. 

E 4 Sub-* 
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Subftances,  as  with  a fmall  Proportion  of  Silver  ; 
and,  perhaps,  with  Antimony , but  this  is  uncertain. 
No  Specimens  of  native  Lead  have  been 'found 
in  the  Moor-Land  of  Derbylhire.  Thefe  Ores 
are  varioufly  cryftallized,  and  are  ofyarious  Forms, 
when  they  are  called  Steel-Grain-Ore , Bleyjchweiff 
of  the  Germans ; Galena  Plumhi,  Bley -Giant  z of 
the  Germans  ; and  a particular  Ore  named  Slick- 
pnfides,  which  has  the  Property  of  exploding,  up- 
on being  fcratched  with  a hard  and  fharp-pointed 
Infbrument,  as  it  lies  in  the  Vein.  And  there  is 
aifo,  I believe,  Lead  Spar,  Bley  Spath , which  is 
Calx  of  Lead  indurated,  and  cryftaljized. 

Another  Ore  is  likewife  procured  in  the  inte- 
rior Part  of  the  Earth  of  this  Country  in  confide- 
raoie  Quantity,  that  is.  Ore  of  Zinc  •,  which  is 
contained  there  in  the  State  of  a Calx,  and  known 
by  the  Name  of  Calamine  and  Lapis  Calaminaris , 
Gallmey  of  the  Germans  $ alfo  Zinc  mineralized  with 
Sulphur,  when  it  is  denominated  Blende , Mock 
Lead , PJeudo- Galena,  j y/hich,  when  mixed  with 
a fmall  Porportion  of  Iron,  is  named  Black  Jack. 

Iron  mineralized  with  Sulphur , called  Iron  Py- 
rites, is  here  found  in  Abundance  ■,  and  fome-, 
times  alfo  Copper-Liver-Ore , which,  from  exhi- 
biting fmall  Stars,  is,  called  Starry  Malachites 
and  that  I believe  is  a Compound  of  Copper, 
Sulphur,  and  a fmall  Portion  of  Iron. 

t • \ ‘ 

Antimony  has  been  faid  by  ancient  Writers  to 
be  found  in  the  Mines  of  Derbylhire  but  I ap- 
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prehend  it  was  miftaken  for  Steel-grained  Lead- 
Ore. 

It  is  not  known,  that  any  other  Metals  or  Semi- 
Metals  are  contained  in  the  Strata  of  Derbyfhire; 
Cobalt  has  been  mentioned ; but  not  upon  fuch. 
Evidence  as  I could  depend  on. 

The  cold  Springs  in  the  calcareous  Strata  arc 
many  of  them  petrifying  Waters  ; and  thofe  near 
Buxton  and  Matlock  are  of  the  Temperature  of 
about  48°  to  50°  of  Fahrenheit’s  Thermometer. 
One  of  the  Springs  in  this  Region  ebbs  and  flows. 
In  other  Parts  of  the  Traft  of  high  Land  called 
the  Englifh  Appennine,  are  more  Inftances  of 
Springs  of  this  Kind. 

The  preceding  Account  of  the  Structure  and 
Contents  of  the  internal  State  of  the  Earth  of 
Derbyfhire,  has  been  chiefly  colletted  from  Mr. 
WhitehurJEs  Enquiry  into  the  original  State  of  the 
Earth , to  which  excellent  Work  I refer  the 
Reader  for  further  Information  j and  alfo  from 
Ferbed s Verfuch  einer  Oryblographie  von  Derby - 
Jhire  3 - which,  however,  contains  nothing  relating 
to  fubterraneous  Geography  but  what  was  libe- 
.rally  communicated  by  Mr.  Whitehurfl:  previ- 
oufly  to  the  Publication  of  his  Enquiry , and 
to  whom  Mr.  Ferber  acknowledges  his  Obliga- 
tions. 

We  fhall  conclude  the  two  foregoing  Sedlions* 
’with  a few  Inferences  and  Obfervations. 


\ 
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Thofe  Perfons  who  are  accuftomed  to  reafon 
concerning  the  original  Formation  and  Compo- 
fition  of  the  exterior  Part  or  Cruft  of  the  Earth, 
and  concerning  the  Changes  it  is  liable  to  under- 
go by  fubfequent  natural  Operations,  from  their 
Knowledge  of  the  Natural  Hiftory  of  the  Earth, 
and  of  the  Effedts  of  Nature,  will,  I apprehend, 
after  reading  the  preceding  Defcription  of  the 
external  Appearance,  and  internal  Structure  of  the 
Earth  in  the  Northern  Part  of  Derbyfhire,  allow 
the  following  Inferences  to  have  been  fairly 
drawn. 

1.  That  the  principal  Part  of  the  Subftance 
which  compofes  the  Earth  in  this  Region,  has 
been  formed  by  Matter  depofited  from  the  Sea ; 
for  the  Lime-Stone  Beds  that  are  fuppofed,  with 
the  greateft  Degree  of  Probability,  to  be  of  ma- 
rine Origin,  conftitute  by  far  the  greateft  Por- 
tion of  the  Earth,  of  the  Thicknefs  with  which 
we  are  acquainted. 

2.  That  the  Anglo-Appennine  appeared  firft 
as  a Ridge  of  Land  above  the  Sea,  while  the 
other  Parts  of  England  were  under  Water  j be- 
caufe,  it  is  prefumed,  that  this  Region  is  themoft 
elevated  Land  in  England. 

3.  That  many  of  the  prefent  Vales  and  Ra- 
vines with  their  Rocks  and  Clifts,  as  well  as  the 
Holes  and  Caverns,  have  been  formed  by  Tor- 
rents of  Water,  while  the  Sea  was  retiring,  or  the 

antient 
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antient  Rivers  contra&ing,  and  the  dry  Land  was 
increafing  (j). 

4.  That  fubfequently  to  the  Formation  of  the 
BritiSh  Appennine,  Beds  of  Lava  were  produced 
between  the  Strata  formed  by  Depositions  from 
Water,  either  by  the  Inflammation  and  Fufion  of 
inflammable  Strata  originally  exifting  in  the  pre- 
fent  Situation  of  the  Toad-Stone  Beds;  or  by 
liquid  Subterraneous  Fires  raifed  from  Depths 
lower  than  the  Parts  in  which  they  are  now  fltuated, 
and  infinuated  and  cooled  between  the  Beds  of 
Lime-Stone,  leaving  Beds  of  a Slag  or  Scoria, 
known  by  the  Term  of  Toad-Stone;  the  Pro- 
perties of  which  SubStance,  fo  far  as  hitherto 
known,  we  have  above  related  ( z ). 

TheStrataof  Lime-Stone  incumbent  on, or  Sub- 
jacent to,  the  Beds  of  combuftible  Matter  in  a 
State  of  Fufion,  would  be  partially  at  leafl:  decom- 
posed, or  converted  into  Quick-Lime;  but  as 
the  Gas  detached  by  the  Heat  of  the  melted 

(y)  — “ Vidi  fadtas  ex  aequore  Terras  ; 

“ Et  procul  a Pelago  conch®  jacuere  Marin®, 

• ‘ Et  vetus  inventa  eft  in  Montibus  Anchora  fummis ; 
“ Quodque  fuit  Campus,  Vallem  decurfus  Aquarum. 

Fecit.” 

Ovid  Metam.  Lib.  xv.  Fab.  4. 

(~)  The  firft  of  thefe  Opinions  was  fuggefted  to  me  by 
a learned  and  ingenious  Gentleman,  to  whom  Philofophy  is 
under  great  Obligations  for  his  Refearches,  whofe  Name  I am 
not  at  label  ty  to  mention.  The  latter  Opinion  is  well  known 

to  be  that  of  Mr.  Whitehurft. 

* ' ’ * . 

Earths 
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Earths  would  be.  contained  in  the  Figures  and 
Cavities  of  the  Earth  communicating  with  the 
decompofed  Lime-Stone,  from  the  ftrong  At- 
traction between  Quick-Lime  and  Gas,  the  Lime- 
Stone  Strata  decompofed  would  foon  be  reftored 
to  their  original  State  of  calcareous  Earth  3 but  by 
the  Action  of  Fire  would  probably  have  the  Fi- 
gures of  the  Sea  Ani  mals  of  which  they  were  form- 
ed wholly  deftroyed,  One  might  alfo  expect,  that 
the  Beds  of  Clay  interpofed  between  the  Strata 
would  be  changed  into  Brick  by  the  fubterraneous 
Fires  3 and  in  this  State  they  have  been  in  fome 
Places  actually  found 3 but  as  the  Inftances  of  this 
Change  are  few,  it  is  probable,  that  fome  Caufes, 
operating  for  feveral  hundred  thoufand  Years, 
have  totally  altered  the  Form,  and  changed  the 
Properties  of  the  Clay  fo  burnt  3 or,  that  the 
Beds  of  that  Subftance  have  been  produced  by 
Caufes  ating  fubfequently  to  the  Formation  of 
the  Strata  of  Lava. 

5.  That  the  moft  confiderable  and  evident 
Alterations  in  the  external  Form  and  Pofition 
of  the  Strata  of  the  Peake,  with  which  we 
are  acquainted,  have  arifen  from  Fraftures  of 
the  Beds  of  Earth,  in  many  Parts  of  the  Coun- 
try. In  Confequence  of  thefe,  the  horizontal  or 
original  Situation  of  the  Strata  is  changed  to  that 
of  being  varioufly  inclined  to  the  Plane  of  the 
Horizon.  In  fome  Parts,  one  End  of  the  frac- 
tured Stratum  is  elevated  much  above  the  other 

End, 


4 


E 61  ] 

End,  and  forms,  perhaps,  a Vale  with  ftupcndoufly 
abrupt  Precipices  on  the  one  Side,  and  on  the 
other  inclining  much  below  the  Level  of  the  op- 
pofite  Side.  Sometimes  merely  the  fractured 
Ends  are  feparated,  and  form  a Chafiri  ; at  other 
Times  the  frabtured  Ends  are  concealed,  by  the 
Openings  being  filled  up  with  Fragments  of 
broken  Strata,  and  covered  with  Soii : In  fome 
Instances,  there  is  Reafon  to  believe,  the  Strata 
have  been  burft  and  opened,  fo  as  to  entomb 
a great  Part  of  the  fuperior  Beds,  previoufly 
fhivered  into  Millions  of  Pieces,  which  are  now 
in  a great  Meafure  miffing;  and  from  the  in- 
clined Pofition  of  the  Strata,  Inftead  of  finding 
the  uppermofi  of  one  Rind*  which  muft  have 
been  primitively  the  Cafe  from  their  horizontal 
Direction, we  find  it  confifis  of  all  the  various  Strati 
we  know.  Whether  throughout  the  whole  Coun- 
try, there  exifted  originally  the  whole  Set  of 
Stiata  above  defcribed,  of  which,  in  particular 
Tracts,  the  uppermoft  are  now  miffing,  (either 
becaufe  they  have  been  fwallowed  up  by  fubfe- 
quent  Openings  of  the  Earth,  or  becaufe  they 
were  originally  wanting  in  thofe  Parts)  is  not 
clearly  determined  by  any  Monuments  of  .Na- 
ture. We  have  no  human  Records  of  the  pre- 
ceding Events  of  Nature,  nor  could  we  have  arty 
from  the  Date  at  which  they  happened  ; but  yet 
we  conclude  with  Certainty,  that  they  have  oc- 
curred, 
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1.  From  the  Order  of  Nature,  obferved  with 
Regard  to  the  Structure  of  the  Cruft  of  the  Earth, 
which  is  compofed  principally  of  Strata,  difpofed 
horizontally  ( a ). 

2.  From  comparing  the  Appearances  of  thefe 
Strata,  with  thofe  of  other  Countries  in  which  we 
know  they  have  been  effected  by  the  efficient 
Caufe  affigned.  Here  we  deduce  the  efficient 
Caufe  from  the  EffeCts  with  the  fame  Con- 
fidence that  we  do  fo  in  many  Inftances  in 
common  Life,  where  we  have  no  Eyidence  ex- 
cepting EffeCts : But  thefe  Caufes  and  Effects 
being  more  familiar,  are  not  queftioned.  Should 
I be  acquainted  with  any  Structure  of  human 
Workmanfhip,  for  Inftancc,  that  of  a Grecian 
Temple,  and  fihould  I,  thus  informed,  find  the 
feveral  Parts  that  compofed  that  Structure  de- 
tached from  each  other  by  being  varioufly  frac- 
tured, as  the  Columns  in  one  Place,  the  Arch 
in  another,  and  fo  on,  I ffiould  not  conclude  this 
was  the  original  artificial  State  of  thefe  Parts  3 
but  that  they  are  the  feveral  Pieces  which  once 
were  joined  in  a certain  Order,  and  formed  that 
Structure  called  a Grecian  Temple,  although  I 
have  no  other  Evidence  of  this  being  the  FaCt, 
but  that  of  my  previous  Knowledge  of  the  Com- 


pofition  of  this  Piece  of  Architecture. 


(«)  “ Par  tout  ou  il  n’y  a pas  eu  dc  Bouleverfment  on 
trouve  les  Couches  horizontales.”-— — BufFon. 
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The  fame  Conclufion  is  made,  on  other  Occa~ 
fions,  concerning  efficient  Caufes,  which  we  only 
deduce  from  the  Ruins  of  Art,  or  Remains  and 
Effects  of  Nature. 

As  an  Example  of  ruptured  Strata,  and  of  the 
immediate  Effedts,  and  fubfequent  Changes  in 
the  external  Form  and  Appearance  of  the  Earth, 
which  have  gradually  fucceeded,  we  fhall  give  a 
ffiort  Defcription  of  one  of  the  moft  remarkable, 
and  belt  known  Fradtures  of  any,  in  the  hilly  Part 
of  Derbyfhire,  viz.  The  Vale,  or  more  properly 
Ravine,  in  which  is  Matlock  Bath. 

This  Ravine  is  more  than  two  Miles  in  Len°th 

cD  * 

bounded  on  each  Side  by  Rocks,  fome  of  which 
are  awful  and  majeftic  Precipices,  now  partly 
concealed,  in  many  Places,  by  Trees  and  Shrubs, 
that  grow  upon  their  Sides ; and  the  River  Der- 
went, of  a refpedcable  Magnitude,  runs  through 
the  Middle  of  it.  A Fradture  of  the  Earth,  to 
a confiderable  Depth  below  the  Surface  thereof, 
appears  to  have  been  the  Occafion  of  this  roman- 
tic Scene.  For  at  Matlock  Bath,  on  the  -Ealt 
Side  of  the  Vale,  there  is  a Cliff,  or  Peep  Preci- 
pice, about  one  hundred  and  twenty  Yards  in 
perpendicular  Height  above  the  River,  wherein 
are  expofed  to  View  the  whole  Thieknefs  of  the 
firftBed  of  Lime-Stone,  the  firft  Stratum  of  Toad- 
Stone,  and  the  fecond  Stratum  of  Lime-Stone.  A 
Stratum  of  Grit-Stone  and  another  of  Shale,  one 
hundred  and  twenty  Yards  each,  are  incumbent  on 
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thefe  Strata,  yet  they  do  not  appear  or  make  a 
!Part  of  this  Precipice,  but  are  thereto  wanting; 
as  if  they  had  originally  appeared  as  the  upper- 
moft  Part  of  the  Cliff,  but  at  a fhort  Diftance 
from  it  had  been. cut  down  to  the  firft  Lime-Stone, 
and  the  whole  Portion  of  Stratum  of  Grit-Stone 
and  Shale  between  this  Setftion  and  the  Precipice 
had  been  afcerwards  removed. 

At  the  Foot  of  this  Precipice,  compofed  of  the 
above  Strata,  is  interpofed  the  River  Derwent, 
and  a Dyke  or  vaft  Gulph  filled  up  with  Frag- 
ments or  broken  Pieces  of  the  fuperior  Strata,  be- 
tween the  inferior  or  reft  of  the  Strata,  viz.  the 
fecond  Toad-Stone,  the  third  Lime-Stone,  the 
third  Toad-Stone,  and  fourth  Lime-Stone,  and 
the  Strata  of  the  oppofite  Side  of  the  Vale. 

Thefe  Strata  on  the  Eaft  Side  are  rather  ele- 
vated, fo  as  to  form  a fmall  Angle  with  the  Plane 
of  the  Horizon. 

On  the  Weft  Side  of  this  Vale,  the  Strata  of 
Grit-Stone  and  Shale  are  entirely  wanting,  afi 
well  as  a great  Part  of  the  firft  Lime-Stone  ; and 
the  Set  of  Strata  which  correfpond  in  Quality  and 
Thicknefs  with  thofe  on  the  oppofite  Side,  arc 
not  only  feparated  or  detached  from  them  by  the 
Dyke  filled  with  Fragments  under  the  River,  but 
by  their  being  much  deprefied  towards  the  Part 
•where  the  Rupture  happened,  beneath  the  Level 
of  the  correfponding  Strata  on  the  oppofite  Side, 
and  fo  as  to  form  a greater  Angle  with  the  Plane 
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of  the  Horizon^  For  if  the  Space  between  the 
broken  Ends  of  the  fractured  Strata  were  filled 
up,  by  making  them  touch  each  other,  the  firft 
Lime-Stone  and  firft  Toad-Stone  on  the  Weft- 
Side,  would  join  the  fecond  Toad-Stone  on  the 
oppofite  Side,  and  the  fecond  Lime-Stone  of  the 
Weft  Side  would  join  the  third  Lime-Stone  of 
the  Eaft  Side,  and  fo  on  of  the  inferior  Beds. 
The  Depreffion  of  the  Strata  on  the  Weft  Side  is 
fo  great  at  the  River,  that  they  are  there  one 
hundred  Yards  below  the  Foot  of  Matlock-high- 
Torr*  and  form,  by  their  Elevation  above  the 
Plane  of  the  Horizon,  fo  great  an  Angle,  as  that 
the  Strata  which  compofe  the  Top  of  Maffon 
Mountain,  are  elevated  two  hundred  Yards,  or 
one  hundred  Fathoms  above  the  Summit  of  Mat- 
lock-high- Torr. 

The  Gulph,  or  Dyke,  now  filled  up  with  Frag- 
ments of  Stone,  is  fuppofed  to  be  the  Part  where 
the  Earth  opened  during  the  Convulficn  or  Earth- 
quake, that  rent  afunder  the  whole  Set  of  Strata 
and  fwallowed  up  the  two  fuperior  Strata,  and 
Part  of  the  third  Stratum,  now  miffing  on  the 
Weft  Side  of  the  Vale. 

Here  then,  muft  have  been  the  Theatre  of  an 
inconceivably  grand  and  tremendous  Operation, 
that  burft  immenfe  Beds  of  compad  and  ftony 
Matterj  fhivered  into  Millions  of  Fragments  two 
of  the  uppermoft  Strata,  of  the  Thicknefs  of  two 
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hundred  and  forty  Yards ; opened  the  Earth,  and 
formed  a Gulph,  that  fwallowed  up  the  fqivered 
Beds,  and  whatever  elfe  was  at  that  Time  upon 
the  Surface;  perhaps,  a large  Town  or  City, 
together  with  many  Thoufandsof  the  ancient  In- 
habitants of  the  Iiland,  and  left  the  Strata  in  their 
prelent  deranged  State. 

The  Progrefs  of  Nature,  during  an  immenfe 
Space  of  Time,  amidft  the  Ruins  of  Nature,  pro- 
duced by  this  deftrubtive  Convulfion  of  the  Earth* 
and  upon  the  Sepulchre,  perhaps,  of  many  Thou- 
fands  of  our  own  Species,  hath  created  Scenes  that 
delight  by  their  romantic  and  piblurefque  Gran- 
deur;— luch  natural  Compofitions  as  would  be 
deemed  worthy  of  Reprefentation  on  the  Canvas 
of  Lorrain.  In  like  Manner,  doth  the  cafual 
Operation  of  Nature,  amonglt  the  Ruins  of  an- 
rient  Edifices,  frequently  produce  the  mod  agree- 
able and  affecting  Pieces  of  Scenery;  and  which  are 
# 

felebted  as  Examples  of  Compofitions  of  Nature, 
that  are  capable  of  affording  the  higheff:  Enjoy- 
ment to  Men  of  Tafte,  by  their  Beauty,  or.  vene- 
rable Grandeur. 

Another  Effebt  of  the  burfting  of  the  Strata  is, 
the  Appearance  of  the  large  Blocks  or  Ledges  of 
Stone  that  are  fcattered  upon  the  Surface  of  the 
Ground;  for  which  we  can  affign  no  other  Rea- 
fon,  but  the  Frabture  of  .the  Strata  by  fubterrane- 
ous  Blafts- 
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6.  As  the  Heat  of  the  Springs  iffuing  from 
the  blue  Clays,  exceeds  cdrifiderabl’y  that  of  ordi- 
nary Springs,  and  of  the  Earth  in  general,  we 
conclude,  that  there  Hill  exift  either  fubterrane- 
©us  Fires,  or  that  the  Heat  of  thofe  Fires  which 
occafioned  the  Derangement  and  Fradture  of  the 
external  Subftance  of  the  Earth,  is  not  yet  extin- 
guifhed. 

\ - 


SECTION  VII. 

Of  the  Properties  of  the  Atmofphere  of  the  Peake  of 

Derbyfhire. 

THE  Difference  obferved  in  the  Atmofphere 
of  different  Regions,  arifes  from 
i.  Their  Weight. 

2.  Their  Temperature. 

3-  The  Kind,  and  Quantity  of  Subftances  com* 
bined  with  the  refpirable  Air  of  the  Atmofphere. 

4.  The  Kind  and  Quantity  of  Subftances  con- 
tained therein,  in  a State  of  Biffufon  and  Mix- 
ture. 

5.  The  Quantity,  Frequency,  and  Form  of 
Water,  paffing  through  them  to  the  Surface  of 
the  Earth. 

6.  Their  Motion. 
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CHAP.  I. 


Of  the  Preffure  of  the  Atmofphere  in  the  Peake  of 


H E Column  of  Atmofphere  incumbent  on 


the  Britifh  Appennine,  is  fhorter  than  that 
of  any  other  Part  of  England,  bccaufe  the  Land 
is  more  elevated  above  the  Level  of  the  Sea,  or  is 
farther  removed  from  the  Center  of  the  Earth  than 
any  other  Region  of  England ; and  therefore,  the 
human  Syftem  fuftains  a lefs  Weight  of  Atmo- 
fphere in  this  Trabt  of  Country,  than  in  other 
Parts  of  the  Ifland  lefs  elevated. 

As  the  Atmofphere  has  never  been  weighed  at 
different  Times  and  Seafons,  by  Means  of  the 
Barometer,  or  ftatically,  we  cannot  ftate  the  ufual 
Variations  of  Gravity  in  the  Courfe  of  a Year  or 
any  given  Time,  the  Duration  of  particular  De- 
crees of  Preffure,  and  the  Order  in  which  thele 
Variations  have  been  obferved  to  fucceed  each 
other;  nor,  confequently,  the  precife  Difference 
of  Preffure  between  this  Atmofphere,  and  that  of 
other  Regions. 

However,  from  our  Experience  of  greater  Dif- 
ferences of  Preffure  of  the  Atmofphere  than  ex- 
ill  between  that  incumbent  on  the  high  Land  of  i 
Derbyfhire,  and  that  of  any  other  Regions  of  the 
whole  ifiand,  we  are  not  difpofed  to  infer,  that 
any  Effefls,  or  any  confiderable  Effects,  happen 


Derbyfhire. 


in 


from  our  Experience  of  the  Effects  of  leffer 
Differences  of  vertical  Preffure  than  that  fubfift- 
ing  between  the  Atmofphere  of  the  Peake-Hun- 
dred, and  the  lefs  elevated  Regions  of  the  Illand, 
we  conclude,  that  a fudden  Tranfition  from  many 
of  the  latter  into  the  former,  in  a State  of  Df- 
eafe , may  induce  confiderable  Changes. 

Here,  therefore,  is  a Principle  for  direding  the 
Application,  and  explaining  the  Effedls  of  this 
Atmofphere  in  Cafes  of  Difeafe. 


Of  the  Temperature  of  the  Atmofphere  of  the  Peake. 


AT  URAL  Hidory  does  not  furnifli  us 


with  an  Account  of  the  Heat  of  this  Cli- 
mate, of  its  A ariations,  of  the  Succeflion  and 
Duration  of  various  Degrees  by  the  bed  Means 
of  afcertaining  Degrees  of  Heat,  the  Dimenfions 
of  Fluids,  or  thermometrical  Obfervations ; we 
therefore  judge  of  the  Temperature,  by  the  Ef- 
feffs  of  this  Atmofphere  on  the  State  of  Vegeta- 
tion, the  State  of  Water  as  to  Solidity  and  Fluidity , 
and  on  the  Senfations.-— From  thefe  we  learn. 

That  there  is  here  confiderably  lefs  Heat  in  the 
Courfe  of  a whole  Year,  certainly  one  fourth  lefs 


CHAP.  II. 
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Heat  than  in  the  lefs  eminent  Parts  of  England. 
The  highefr  Degree  of  Heat  does  not,  per- 
haps, exceed  that  of  the  lefs  mountainous  Coun- 
tries of  the  Ifland;  but,  perhaps,  the  Cold  is  of 
greater  Degrees  than  in  lefs  elevated  Parts.  The 
Duration  of  the  leffer  Degrees  of  Heat,  too,  is 
longer,  and  the  Tranfition  or  Changes  of  the  De- 
grees of  Pleat  fucceed  in  a different  Order  from 
thofe  of  other  Regions  adjacent.  The  Degrees  of 
Heat  too,  are  very  different  from  each  other  at  the 
fame  Time,  in  this  Tra<ft  of  high  Land. 

For  it  is  well  known,  that  the  Winters  here, 
as  well  as  upon  the  reft  of  the  Englifh  Appen- 
nine,  are  far  more  rigorous,  and  longer  than  that 
of  the  Lands  adjacent,  excepting  a few  Places  in 
the  Yales.  The  Ground  is  covered  with  Snow  in 
greater  Quantity,  and  much  longer  and  the 
Frofts  continue  much  longer  than  in  other  Parts 
of  England. 

According  to  my  Information,  there  is  no 
Spring  Seafon  in  this  County  on  Account  of  the 
Length  of  the  Winter. 

In  a News-Paper  for  May  13,  1783,  there  is  this 
Paragraph  : “It  appears  from  feveral  People, 
who  have  come  from  the  high  Peake  of  Derby- 
lhire,  and  South-weft  Parts  of  Aorkfhire,  that 
there  is  a great  deal  of  Snow  in  thofe  Parts.  It 
lay  half  a Foot  thick  in  feveral  Parts.”  It  was 
at  this  Time  mild,  fine,  and  very  warm  Weather 
aboyt  Doncafter,  and  there  had  been  there  no 
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Rain  for  more  than  two  Months.  Dec.  27,  1731* 
fays  Dr.  Short,  “ there  was  a i rong  North  Wind 
at  Buxton,  and  a clear  Frod,  which  in  feven 
Hours  Time  bore  Horfe  and  Rider,  though  it  rain- 
ed and  fnowed  the  Night  before  till  two  o’Clock 
in  the  Morning.”  Nat.  Exp.  Hi  {lory,  p.  46. 

It  is  not  till  the  Month  of  June,  or  Middle  of 
this  Month,  I am  told,  that  there  are  any  Signs 
of  Summer,  or  rather  of  warm  Weather. 

The  Summer  continues,  commonly,  till  the 
Middle,  or  latter  End  of  September  ; and  during 
this  Seafon  the  Warmth  is  alternated  frequently  by 
-cold  or  very  cool  Blafts  in  the  Day-Time  for  an 
Flour  or  two  3 and  in  the  Night-Time  it  is,  I 
believe,  cooler  than  in  the  lefs  hilly  Countries. 
But,  in  fome  of  the  Vales,  or  Situations  particu- 
larly favourable  for  the  Adtion  of  the  Sunk  Rays 
upon  the  Sides  of  Hills,  there  is  a more  uni- 
form and  greater  Heat  than  upon  the  Summits, 
and  Places  not  fheltered  by  Hills;  fo  that,  at  the 
fame  Time,  it  frequently  happens,  that  it  is  warm 
and  agreeable  in  the  former  Situation,  and  cold, 
or  difagre'eably  cool,  in  the  latter. 

Vegetation,  excepting  a few  cultivated  Spots, 
or  in  fome  Vales  and  Situations  favourably  ex 
pofed  to  the  Beams  of  the  Sun,  does  not  mani- 
fdl  any  Signs  of  Progrefs,  or  but  a very  (low 
Prog  refs,  till  about  the  Month  of  June;  and 
during  the  Summer,  it  is  not  more  rapid,  or  not 
fo  rapid,  as  in  lefs  mountainous  Countries  in  the 
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fame  Latitude,  cr  even  in  more  northern  Lati- 
tudes. So  that,  commonly  many  Vegetables 
pioduced  in  Gardens,  do  not  grow,  or  do  not 
thrive  well,  or  not  till  late  in  the  Summer ; and, 

there  are  very  few,  or  no  Fruits  that  are  well 
maturated. 

The  high  Land,  cultivated  for  Hay,  produces 
but  llender  Crops,  and  is  reaped  the  Beginning 
or  Middle  of  September.  The  Hay-Harveft  in 
the  Vales  is  earlier.  The  Corn  that  is  grown  in 
a few  Spots  only,  is  almoft  entirely  Oats,  and  fome 
Barley,  which  are  reaped  in  October  orNovember. 
There  is  not  then  Lleat  to  a fufficient  Degree,  or 
of  fufEcient  Duration,  for  the  Vegetation  of  Plants 
that  require  but  moderate  and  long  continued 
Heat;  as  Grajfes  for  Fodder,  and  for  Grain.  Ceres 
and  Pomona  therefore,  do  not  prefide  in  this  Re- 
gion : — It  is  the  Seat  of  Hygeia. 

Many  Fopeft- Trees  flourifh  here  (b),  and  af- 
ford a moft  agreeable  Screen  againft  the  piercing 
cold  Northern  Blafts,  when  placed  near  the  Ha- 
bitations of  the  Moorland  Shepherds. 

This  Account  of  the  Temperature  of  the  At- 
mofphere,  is  perfectly  like  that  of  other  moun- 
tainous Countries,  and  the  Explanation  is  eafy  of 
the  Occafions  of  its  peculiar  Qualities. 

There  is  a lefs  Quantity  of  Heat  produced  in 

the  Courfe  of  a whole  Year,  or  indeed  in  any 

• ' ■ • - >,  : 

{£)  “ A mat  CcIIes  Pinifer  Appenninus.”— — Si!.  Ital. 
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given  Portion  of  T ime,  in  this  Region  of 
Derbyfhire,  becaufe  the  Air  is  here  lefs  denfe 
than  in  moft  other  Parts  of  England  3 whence 
the  Rays  of  the  Sun  afting  upon  it  being  lefs  re- 
framed,  produce  lefs  Heat : And  there  are  no  local 
Caufes  of  Heat,  to  balance  the  Difference  of  the 
Decrees  between  this  and  lefs  eminent  Regions  , 

O _ 

of  Land,  arifing  from  this  general  efficient  Caufe, 
the  Aftion  of  the  Rays  of  the  Sun  upon  the  Air 
of  the  Atmofphere. 

Add  to  this  general  and  principal  efficient 
Caufe,  the  greater  Diftance  from  the  Seas  than 
the  Countries  interpofed  between  the  Anglo-Ap- 
pennine  and  the  Irifh  Sea  on  the  one  Side,  and 
the  German  Ocean  on  the  other  3 in  Confequence 
of  which,  the  Heat  communicated  from  the  Sea 
to  the  Atmofphere  in  Winter,  is  too  much  dif- 
fufed  before  it  reaches  the  Middle  of  the  Ifland* 
to  make  any  confiderable  Addition  to  the  Heat 
of  the  Atmofphere  occafioned  by  other  Means. 
During  the  Summer  Seafon,  the  Atmofphere  is 
rendered  colder  by  the  incumbent  or  adjoining 
Air  imparting  Heat  to  the  Sea.  This  therefore 
is  a Circumftance  that  occafions  more  Heat,  all 
other  CircumPcances  being  equal,  in  the  Middle 
Parts  of  the  Ifland,  than  in  thofe  nearer  the  Sea  j 
but  this  Circumftance  alone,  is  by  no  Means 
fufficient  to  render  the  Temperature  of  this  Re- 
gion equal  to  that  of  lefs  eminent  Coun- 
tries, 

■ As 
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As  there  is  a greater  Degree  of  Cold  in  this 
Region  in  Winter,  the  Earth  is  cooled  to  a much 
greater  Degree  than  in  lers  elevatedCountries,  and 
confequently  requires  a longer  Time  to  be  brought 
to  the  fame  Temperature,  by  the  fame  Caufes, 
than  fuch  Countries.  Here  then  is  another  Rea- 
fon  for  the  greater  Length  of  the  Winter  Seafon 
in  the  Peake,  and  one  Occafion  of  there  being 
no  Spring  in  this  Region. 

In  the  Vales,  however,  the  Air  being  denfer, 
more  Rays  collected,  and  thofe  Rays  being  liable 
to  be  reverberated  from  one  Side  of  the  Moun- 
tains or  Hills  to  the  oppofite  Sides  ; the  folar 
Rays  too,  adhng  againft  thole  denfe  and  opaque 
Bodies,  the  Rocks  and  Cliffs  of  the  Ravines  and 
"V  allies;  confiderably  more  Pleat  is  there  produced, 
than  by  the  Sun’s  Beams  adling  upon  the  lefs  denfe 
Air  on  the  Summits  of  the  Hills,  and  in  lefs 
Number  by  falling  upon  lefs  uneven  Ground. 
The  warm  Air  of  the  Vales  carried  by  the 
Winds,  and  diffufed  through  the  cooler  Air  on 
the  hilly  Land,  and  likewife  the  reflected  Heat 
from  the  Clouds  or  foggy  Atmofphere  in  Summer, 
occafion  the  Atmofphere  of  the  Peake  to  be  con- 
fiderably more  heated  than  it  would  be  by  the 
mere  Adlion  of  the  Rays  of  the  Sun  upon  the 
Surface  of  the  Ground,  and  the  incumbent  Air 
near  the  Earth.  This  Diffufion  of  the  warmed 
Air  of  the  Vales  through  the  cool  Air  of  the  Hills, 
affords  an  Explanation  of  the  frequent  Alternation 

of 
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of  Warmth  and  Cold  in  the  Courfe  of  a f ngle 
Day,  during  the  Summer  Months.  We  can  alfo 
now  well  underftand  the  other  Effects  of  the  At- 
mofphere on  Vegetation , JVater , and  the* Senfatiom. 

Among  the  occafional  Caufes  of  greater  Cold 
in  the  Peake,  may  be  reckoned  its  natural  Situa- 
tion, as  the  Termination  of  the  Ridge  of  high 
Land  that  communicates  with  Scotland.  In  Con- 
fequence  of  this  Circumftance,  Air  blown  from 
the  North,  mutt  always  be  confiderably  cooler 
than  if  the  Peake  were  aTraft  of  elevated  Land 
connected  with  lefs  eminent  Countries  to'  the 
Northward. 

\ 

The  practical  Conclufions  that  may  be  drawn 
from  this  Description  of  the  Temperature  of  the 
Peake  are, 

i.  That,  during  the  .Summer  Months,  which 
js  the  Part  of  the  Year  that  Buxton  is  molt  re- 
torted to,  Alterations  are  liable  to  be  effected  in 
the  Habits  of  difeafed  Perfons,  if  not  by  the 
Difference  of  Heat  to  which  they  are  expofed 
from  that  of  the  Countries  from  which  they  have 
come,  at  lead;  by  the  frequently  alternate  States 
of  Heat  and  Cold  of  the  Atmofphere. 

i.  That,  during  the  other  Parts  of  the  Year, 
Changes  may  be  produced  in  States  of  Difeafe  by 
the  greater  Degree  of  Cold  of  the  Peake,  than  that 
of  moll  other  Regions,  during  the  fame  Seafon. 

On  the  Contemplation  of  the  Effebts  produced 
by  thefe  two  Agents,  mutt  the  Phyfician  ground 
4 his 
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his  Application  of  the  Temperature  of  the  At- 
lVicfphere  of  the  Moor-Land  of  Derbyfliire. 


CHAP.  III. 


Of  the  Kind,  and  Quantity  of  Subftances  combined 
with  the  Air  of  the  AtnioJ'phere. 


E are  only  certain  of  two  Things  that 
combine  with  the  Air  of  the  Atmofphere, 
viz.  Water  and  Phlogifon  (c)  ; but  it  is  liable 
to  contain  'a  very  great  Variety  of  other  Subftances 
fufy ended  in,  or  dijfufed  through  it. 

Water  is  found  univerfally  combined  with  Air; 
and  as  we  have  not  been  able  entirely  to  deprive 
any  givenMafsofAir,  of  Water,  fo  we  do  not  know 
the  Properties  of  Air  but  when  Water  is  a Part  of 
its  Conftitution.  So  large  a Portion  of  the  Weight 
of  any  given  Mafs  of  Air,  arifes  from  the  Water  it 
contains ; and,  as  we  difcover  more  effeitual 
Means  of  decompofing  the  Compound  of  Air  and 
Water,  the  more  Water  we  are  able  to  detach 
from  it ; it  has  been  fuppofed,  that  Air  was  no- 
thing but  Water  modified  in  a Manner  not  under- 
liood. 

It  has  been  lately  afterted,  that  the  Atmofphere 
contained  Water  lufficient  to  account  for  the  Sin- 


(c)  Gas  is  alfo  faid,  by  a celebrated  Chemiji,  to  combine 
with  Air,  but  I am  not  acquinted  with  the  Proofs  of  this 
Affertioq. 


See  Bergman's  Table  of  Eledive  Atradions. 


Flood , 
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'Flood,  were  it  all  precipitated.  This  Explana- 
tion is  not  fufficient  to  account  for  that  Pheno- 
menon; becaufe,  let  us  fuppofe  the  whole  Atmo- 
fphere, inftead  of  a Part  only,  to  be  Water  in  a 
State  of  Vapour,  of  the  fame  Denfity  as  the  at- 
mofpheric  Air,  the  Atmofphere  would  then  ba- 
lance or  be  of  the  fame  Weight  as  a Column  or 
fluid  Water  of  about  thirty-five  Feet  in  Altitude,  or 
of  a perpendicular  Column  of  Quickfilver  of  about 
thirty  Inches : Change  the  Atmofphere  of  Water 
in  a State  of  Vapour  to  a State  of  Fluidity,  and 
the  whole  Earth  will  be  covered  by  Water  thirty- 
five  Feet  in  Depth;  but  this  would  not  be  fufficient 
to  deluge  the  whole  Earth,  for  this  Quantity  of 
' Water  would  be  contained  in  a few  only  of  the 
Cavities  and  Vales,  upon  the  Surface  of  the  Earth. 
Such  Cavities  and  Vales  moft  certainly  exifled  be- 
fore the  Deluge,  as  appears  from  Scripture ; by 
which  we  are  inftrudled  that  the  Ark  refled  upon 
Mount  Ararat ; and  as  may  be  demonftrated  by 
our  Knowledge  of  the  prefent  State  of  the  interior 
Structure,  and  external  Form  of  the  Earth. 

The  Quantity  of  Water  that  may  be  combined 
\ with  Air,  is  in  Proportion  to  the  Denfity  and  Heat 
of  the  Air.  It  combines  in  a certain  Proportion,- 
after  which.  Water  may  be  diffufed  through,  and 
fuff  ended  in,  the  Compound  of  Air  fo  faturated 
with  Water;  and,  from  the  frequent,  and 
even  daily  Precipitations  of  Water,  during 
the  Summer  Seafon  in  the  Peake,  it  is  pretty  cer- 
3 tain 
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tain  the  Air  of  the  Atmofphere  muft  be  there  con- 
ftantly  faturated  with  Water  : But  this  Fa&  has 
never  been  of  any  Application  in  Praftice. 

Phlogifton , or  th  t Principle  oft  Inflammability  , com- 
bines with  Air,  and  forms  a Subftance  that,  like 
Air,  is  a permanent  Vapour  ; but  in  other  Proper- 
ties thele  two  Subftances  are  totally  different  from 
each  other.  Air  combined  with  Phlogifton  has 
been  called,  perhaps  improperly , phlogifticatedAir. 

The  Atmofphere,  in  every  Part  of  the  World, 
contains  a larger  or  fmaller  Portion  of  phlogifti- 
cated  Air ; for  it  is  not  only  found  in  the  Atmo- 
sphere near  the  Surface  of  the  Earth,  and  in  the 
Air  of  large  Towns,  but  at  the  greateft  Heights ; 
as  upon  the  Tops  of  the  higheft  Mountains,  and 
at  immenfe  Diftances  from  Towns,  or  in  uninha- 
bited Countries.  The  compound  of  Phlogifton 
and  Air,  or  Air  united  with  Phlogifton,  is  readi- 
ly diffufed  through  the  Atmofphere ; its  fpecific 
Gravity  is  very  nearly  the  fame  as  Air,  under  equal 
Circumftances  of  Heat  and  Prefture. 

, Animals  are  fuffocated  when  the  Compound  ofl 
Air  and  Phlogiflon  is  applied  to  their  Lungs  in- 
ftead  of  Air;  and,  when  included  in  Receivers  of 
Air  containing  a certain,  but  large  Portion  of 
this  Species  of  permanent  Vapor,  namely,  Air 
faturated  with  Phlogifton,  they  will  live  juft  as 
long,  as  I have  found  by  repeated  Experiments, 
as  if  included  in  the  Portion  of  Air  alone,  with- 
out the  Addition  of  Air  combined  with  Phlo- 
gifton, 


[ 79  1 

gifton.  From  general,  but  by  no  Means  accurate 
Obfervations,  it  would  appear,  that  the  fmaller 
the  Portion  of  the  Compound  of  Air  and  Phlo- 
gifton is  contained  in  the  Atmofphere  of  any 
Region,  the  more  favourable  is  that  Atmofphere 
to  the  Duration  of  human  Life,  the  Continu- 
ance of  Health,  and  the  Reftoration  of  loft 
Health.  Yet  I could  relate  Obfervations,  demon- 
ftrating  the  Defloration  of  Health  in  fome  Dif- 
eafes,  to  be  as  fpeedy  and  compleat  in  Air  con- 
taining a large  Portion  of  phlogifticated  Air  as  in 
purer  Air. 

The  Quantity  of  the  Compound  of  Air  and" 
Phlogifton  in  the  Atmofphere  of  any  Region, 
we  fhould  fuppofe,  might  be  judged  of  by 
die  Precedes  in  that  Region  v/hich  feparate 
Phlogiflon,  or  which  are  fuppofed  to  feparate 
Phlogifton,  or  render  the  Atmofphere  impure; 
and  by  the  Means  there  fubfiflingof  purifying  it. 
The  principal  Procefs  that  detaches  Phlogifton  is 
Inflammation.  The putrefactive  Ferment ation,  and 
th  zRefpiration  of  Animals,  alfo  alter  Air,  as  is  fup- 
pofed,  by  feparating  Phlogifton,  in  the  fame  Man- 
ner as  it  is  altered  by  Inflammation  ; but  the  Iden- 
tity of  the  Air  altered  by  Refpiration  or  Putre- 
faction, and  Inflammation,  has  not  been  proved. 

. Putrefaction  is  not  fo  confiderable  in  the  hTh 
Land  of  Derbyfhire  as  in  many  other  Countries, 
becaufe  the  Quantity  of  Vegetables  is  lefs  than  in 
other  Countries.  The  Heat,  alfo,  is  fo  unfavourable 
as  to  retard,  or  prevent  this  Procefs,  a greatPart  of 

the 
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the  Year.  The  Circumftance  of  Moifture  of  Soil  8 
is  likewife  wanting ; for  although  Rains  fall  al-  | 
moft  daily  in  Summer,  yet  the  Water  flows  fo  j 
fpeedily,  on  Account  of  the  Declivities  of  the  ] 
Land,  into  the  Channels  forming  Brooks,  Rivu- 

lets,  and  Rivers,  as  to  prefer ve  the  Ground  j 
tolerably  dry. 

The  Phlogijlic  at  ion , or  fome  other  Change  of  j 
Air,  by  the  Refpiration  of  Animals,  and  by  In-  ] 
fiammatlon , happens,  in  any  confiderable  Degree,  1 
only  in  large  Towns ; of  which  there  are  none  at  1 
a lefs  Diftance  than  twenty  or  thirty  Miles  from  I 
JBuxton.  I he  principal  phlogijlic  Operation  in  ij 
the  Peake,  is  the  Inflammation  in  the  Procefles  j 
for  procuring  Lead  from  its  Ores  j but,  the  Air  ■ 
combined  withPhlogiJlon  formed  by  thefe  Procefles,  J 
is  but  a fmall  Quantity,  indeed,  compared  with  1 
the  general  Mafs  of  the  Atmofphere:  For  they  are  j 
not  conftantly  performing,  and  in  Confequence  1 
of  the  great  Agitation  of  the  Atmofphere,  the  || 
fmall  Quantity  thus  produced,  is  diffufed  through-  I 
out  the  whole  Mafs  of  this  Atmofphere. 

From  thefe  Confiderations  wefhould  be  inclined 
to  conclude,  that  the  Atmofphere  of  the  Peake 
contains  a fmaller  Portion  of  the  Compound  of  Air 
and  Phlogijlon , than  the  Atmofphere  of  lefs  elevated  j| 
Regions  in  the  fame,  or  much  more  Southern  La- 
titudes. Eut  in  order  to  form  a proper  Judgment  1 
of  the  Quantity  of  this  Impurity  in  the  Armo- 
fphere,  we  muft  not  only  contemplate  the  Sources 
of  it,  but  the  Means  fubfifting  of  removing  it. 

The 
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'The  Means  hitherto  demonftrated,  or  fuppofed 
to  be  proved,  that  are  employed  by  Nature  in  the 
Purification  of  the  Atmofphere,  are  Vegetation 
and  Water. 

Much  has  been  lately  faid  concerning  the  Influ- 
ence of  Vegetation  on  Air  vitiated  by  phlogiftic 
Operations  ■,  but  the  Effects  of  it,  on  the  Atmo- 
fphere,  have  not  been  fatisfadlorily  explained. 

The  Experiments  of  Dr.  Ingenhouz  demon- 
ftrate,  that  Vegetables  expofed  to  the  folar  Light, 
during  the  Performance  of  their  Functions,  ex- 
crete Air  from  their  Leaves,  Branches,  and  Stems* 
which  Air,  to  the  Teft  of  Relpiration  and  Inflam- 
mation, is  frequently  fix  or  eight  Times  more  pure 
than  common  atmofpheric  Air.  The  Experiments 
of  this  Philolpher  alfo  inftrudt  us,  that  living  Ve- 
getables, in  the  Abfence  of  Light,  as  in  the 
Night-Time,  and  irl  the  Shade,  render  Air  noxi- 
ous ; but  that  the  Effeft  of  Plants  in  deteriorat- 
ing Air  in  the  Dark,  is  more  than  counterbalanced 
by  their  Power  of  meliorating  common  Air  in 
the  Day-time,  when  they  are  expofed  to  the  So- 
lar Light  (<f).  It  is  alfo  rendered  probable  by 
the  Experiments  of  feveral  Philofophers,  efpe- 
cially  by  thofe  of  Dr.  Prieftley,  that  Vegetables 
abforb  certain  Subftances  from  the  Atmofphere, 
which  render  it  impure. 

Now  confidering  the  State  of  Vegetation  in  the 
Peake,  we  Ihould  be  inclined  to  infer,  on  the 

D Experiments  upon  Vegetables,  1780,  8vo.  and  Phil. 
lranf.V0l.LXXlLp.429.  ' , 
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Foundation  or'  the  Refult  of  the  above  FxperL 
ments,  that  the  Atmofphere  here  is,  as  far  as  de- 
pends upon  living  Plants,  lefs  pure  than  the  ad- 
jacent and  lefs  eminent  Countries ; becaufe  Vege- 
tables are  here  lefs  abundant,  and  grow  lefs  luxu- 
riantly than  in  fuch  lefs  elevated  and  neighbour- 
ing Regions.  Moreover,  the  Quantity  of  Solar 
Light  being  much  lefs,  in  this  mountainous  Tradt 
of  Country,  than  in  moft  other  Parts  of  England 
this  Circumftance  furnifhes  another  Ground  for 
concluding,  that  the  Vegetable  Creation  have 
here  lefs  EfFedt  in  purifying  the  Atmofphere,  by 
the  Addition  of  pure  Air,  and  Abjorption  of  Im- 
purities, than  in  other  Regions  where  the  Quan- 
tity of  Solar  Light  is  much  greater  (Q. 

Ire 

(<?)  My  Readers  wifi  perceive,  I have  above  delivered  arr 
Explanation  of  the  Manner  in  which  Vegetables  purify  the 
Atmofphere,  which  is  very  different  from  that  commonly  re- 
ceived ; and  it  therefore  appears  incumbent  upon  me,  to 
State  the  Grounds  for  my  rejecting  the  Opinion  ufually 
adopted  on  this  Subject,  and  the  Reafons  that  have  obliged! 
me  to  embrace  the  Theory  above  propofed. 

Since  the  Publication  of  Dr.  Prieftley’s  Experiments  on 
Air,  and  other  permanent  Vapours,  the  moft  prevailing,  or 
only  Opinion,  concerning  the  Influence  of  Vegetation  on1 
the  Atmofphere  has  been,  that  Plants  purified  impure  Air  by 
abforbing  the  noxious  Part  of  it,  which  was  commonly  fup- 
pofed  to  be  phlogiftic  Matter;  or  by  decompofing  it  when  it' 
was  unfit  for  fupportingLife  and  Flame,  by  being  combined,  as 
was  fuppofed,  with  Phlogiflon,  (Pr.  Vol.I.p.  49,  52,  87,  83, 
137»  14G  1792  and  other  Parts  of  this  Philofopher’s  px- 

pen.inen.ts ! 
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In  this  Enquiry  into  the  State  of  the  Atmo- 
fphere  of  the  Peake,  with  refpect  to  its  Impuri- 
ties from  Air  rendered  unfit  for  Refpiration  by 
Phlogifton,  or  Subftances  fuppofed  to  vitiate  Air 
by  Phlogifton,  I fhall  in  the  next  Place  take 
Notice  of  the  Situation  of  the  Atmofphere  of 

this 

periments  and  Obfervations.)  This  Opinion  prevails  on  the 
Foundation  of  the  Inference  drawn  by  Dr.  Prieftley  from  his 
own  Experiments ; but  as  I am  confident,  according  to  my 
Judgment,  that  this  Deduction  is  unjuftifiable,  the  Opinion 
founded  upon  it  is  alfo,  to  my  Apprehenfion,  erroneous. 

The  Experiments  of  Dr.  Prieftley  and  others,  fufficiently 
prove,  that  Air  altered  by  Refpiration , Inflammation,  the  pzi~ 
trefadlive  Fermentation , Volcanos,  various  Decompoftions  i?i  tht 
Fr allice  of  the  Arts,  and  other  Operations,  termed  <c  Phlo- 
'giftic,”  may  be  reftored  to  its  former  refpirable  State,  or  even  . 
be  made  more  pure  than  before  it  was  altered  by  thefe  Pro- 
ceifes ; or  be  exchanged  for  common  Air  ; and  that  common  Air 
rnay  be  rendered  more  pure,  by  Vegetables  growing  therein, 
t his  Amelioration  oi  impure  Air  may,  at  firft  View,  appear 
io  be  equally  well  accounted  for,  upon  any  of  the  following 
Grounds:  i.  By  fuppofing  the  impure  Part  of  the  foul  Air 
to  be  abforbed,  by  the  Plants  to  which  it  is  expofed.  2.  On 
the  Suppofition,  that  this  Sort  of  noxious  Air  is  decompofed 
by  Vegetation.  3.  By  conceiving,  that  Vegetables,  during 
the  Performance  of  their  Fundions,  add  fomething  to  the 
impure  Air,  which  may  be  either  merely  added  thereto,  or 
which  may  be  united  with  it.  4.  By  imagining,  that  this 
noxious  Air  may  be  amended,  or  impure  Air  rendered  more 
pure,  by  feveral  of  thefe  natural  Means  adiqg  together. 

However,  after  contemplating  the  Nature  of  the  vegeta- 
te Powers,  and  confidering  more  minutely  the  Experiments 
made  with  the  View  of  determining  the  Influence  of  Vegeta- 

^ z tion 
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this  Country,  with  Regard  to  ILxpoJuve  to  largi 
Bodies  of  Water ; for  an  Opinion  is  entertained 
by  many,  founded  on  an  Inference  drawn  from 
Experiments,  that  large  Quantities  of  running 
Water,  as  Seas,  Lakes,  Rivers,  &c.  purify  At- 
mofpheric  Air  of  thofe  Impurities  which  are  oc- 

cafioned 


tion  upon  impure,  or  wholly  vitiated  Air,  I could  not  but 
draw  a very  different  Conclufton  from  that  of  Dr.  Prieftley, 
and  others,  who  have  reafoned  like  him  ; for  I could  only 
account  for  the  Refult  of  the  whole  of  the  Experiments  on 
this  Subjedt  fatisfadlorily,  on  one  of  the  above  Grounds,  on 
which  is  founded  the  Opinion  advanced  in  the  Page  which 
refers  to  this  Note;  namely,  that  Vegetables  may  render 
noxious  or  impure  Air  more  proper  for  Refpiration  and  In- 
flammation, by  an  Addition  of  pure  Air  ; which,  according 
to  the  Idea  of  Dr.  Ingenhouz,  (Phil.  Tranf.  Vol.  LXXII. 
p.  427.)  is  feparated  as  an  Excrement  from  them  ; and  alfo, 
probably,  in  a fmall  Degree,  by  the  Abforption  of  certain 
Impurities.  It  is  upon  this  Principle  only,  that  we  can  fatif- 
fadlorily  explain  all  the  Experiments  made  upon  this  Subjedfc 
by  Mr.  Boyle,  Dr.  Hales,  Dr.  Prieftley,  Dr.  Ingenhouz, 
Mr.  Scheele,  Mr.  Bergman,  and  other  Experimenters. 

Mr.  Boyle  and  Dr.  Hales  Ihevved,  that  the  Vegetable 
Functions  feparated  a Subftance,  which  was,  apparently,  a per- 
manent Vapour,  and  which  they  fuppofed  to  be  Air.  Dr. 
Hales  (Veg.  Statics,  Vol.  I.  p.  24,  30,  148,  153,  324,  358.) 
found,  that  Plants  excreted,  from  their  Leaves,  Air  moft  co- 
pioufty,  or  only,  at  the  Time  they  were  expofed  to  the  Sun’s 
Light,  at  which  Time  they  were  in  a perfpiring  State;  but 
that  in  the  Night-time,  or  Shade,  no  Air  or  Fluid,  or  only  a 
very  fmall  Quantity  of  them  were  excreted ; and  that  the  Plants 
were  then  in  a State  of  Imbibition  of  watery  Fluids,  and  per- 
manent Vapour.  As  the  Quantity  of  Fluid  imbibed  and  per- 
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cafioned  by  various  Proceffes  named  Phlogiftic, 
viz.  Refpiration,  Inflammation,  Putrefaction,  &c. 
either  by  decompofing  the  Compound  of  Air  and  Phlo- 
gif  on,  or  by  abforbing  Subfauces  fuppofed  to  be 
compofed  of  thefe  two  funple  Bodies. 

Con- 

fpired  was  very  confiderable,  being  in  twenty-four  Hours, 
(Veg.  Stat.  p.  13.)  feventeen  Times  more.  Bulk  for  Bulk, 
than  the  Fluids  entering  and  going  off  from  the  Veins  of  a 
Man  in  twenty-four  Hours  ; and  as  the  Quantity  of  Air  fe- 
parated from  Plants,  appears  to  be  in  Proportion  to  the 
Quantity  of  Perfpiration,  the  Quantity  of  Air  feparated, 
mull  be  alfo  confiderable.  “ When,”  Dr.  Hales  obferves, 
(Veg.  Stat.  p.  102.)  “ the  Sun  fhined  hot  upon  the  Vine, 
there  was  always  a continued  Series  of  Air-bubbles  conllantly 
afcending  from  the  Stem,  through  the  Sap  in  the  Tube,  in 
fo  great  Plenty,  as  to  make  a large  Froth  on  the  Top  of  the 
Sap,  which  Ihews  the  great  Quantity  of  Air  which  is  drawn 
in  through  the  Roots  and  Stem.”  The  next  Paragraph  which 
I lhall  cite  from  Dr.  Hales,  inllru&s  us,  that  the  Sap  rofe 
moll  copioully,  only  when  the  Sun’s  Light  a£ls  upon  the 
Plant,  and  that  it  fubfdes  upon  the  Intervention  of  a Cloud. 
Above  it  was  Ihewn,  by  Dr.  Hales,  that  Air  was  feparated 
moll  copioully  under  the  fame  Circumllance  of  Sun-Urine. 
Thefe  Obfervations  coincide  perfedlly  with  the  Refult  of  the 
Experiments  lately  publillied  by  Dr.  Ingenhouz,  namelv, 
that  Plants,  during  their  Expofure  to  Sun-lhine,  feparateAir, 
which  he  found  to  be  Air  much  purer  than  common  Air  5 
and  in  the  Dark  or  Shade,  they  do  not  feparate  Air,  or  only 
a fmall  Quantity  of  it,  and  in  an  impure  State. 

“ If  in  the  Morning,  while  the  Sap  was  in  a rifing 
otate,  there  was  a cold  Wind,  with  a Mixture  of  Sun-lhine 
and  Cloud,  when  the  Sun  was  clouded,  the  Sap  would  im- 
mediately vihbly  fubfide,  at  the  Rate  of  an  Inch  in  a Mi- 
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Confidering  the  great  Diftance  of  the  North 
Part  of  Derbyfhire  from  the  Seas,  and  that 
the  Rivers  flowing  through  it  do  not  contain  a 
large  Bulk  of  Water,  we  might  infer,  on  the 

Foundation 

' nute,  for  feveral  Inches,  if  the  Sun  continued  fo  long  clouded; 
but  as  foon  as  the  Sun-beams  broke  out  again,  the  Sap  would 
immediately  return  to  its  then  rifing  State,  juft  as  any  Li- 
quor in  a Thermometer  rifes  or  falls,  with  the  Alternacies 
of  Heat  and  Cold.  Whence  it  is  probable,  that  the  plenti- 
ful Rif©  of  the  Sap  in  the  Vine,  in  the  bleeding  Seafon,  is 
affedted  in  the  fame  Manner.”  Veg.  St.  p.  115. 

Dr.  Ingenhouz  has  lately  decisively  proved,  (Phil.  Tranf. 
Vol.  LXXII.)  that  the  Bubbles  of  permanent  Vapour,  Ihewn 
by  Dr.  Hales  to  be  fp  copiouily  excreted  along  with  the  pei;- 
fpirable  Matter  of  Plants,  during  Expofure  to  the  Light  of 
the  Sun,  are  Air  much  more  pure  than  atmofpheric  Air ; 
being,  upon  fome  Occafions,  fix  or  eight  Times  more  pure 
than  common  Air : Moreover,  this  learned  Philofopher  has 
ihewn,  that  Vegetables,  efpecially  aquatic  Plants,  while 
immerfed  in  Water  previoufly  deprived  of  common  Air,  and 
with  the  Communication  between  this  Water  and  the  Atmo- 
fphere  intercepted  by  Quickfilver,  excreted  this  pure  Air 
.as  long  as  they  live  therein,  in  confiderable  Quantity  ; viz. 
about  of  the  Bulk  of  the  Water,  befides  the  Quantity 
, combined  and  mixed  with  this  Fluid,  which  may  be  reckoned 
at  leaft  to  be  \ of  the  Bulk  of  it ; or  160  Meafures  of  Water 
will  enable  Plants  to  feparate  28  Meafures  of  pure  Air.  And 
from  the  Experiments  of  Dr.  Ingenhouz  and  Dr.  Prieftley,  it 
appears  that  the  Time  Plants  live  and  feparateAir,  undef  thele 
Circumftances,  is  in  Proportion  to  the  Quantity  of  Water  in 
which  they  are  immerfed.  Hence  it  may  be  very  probably  in- 
ferred, that  pure  Air’  thus  feparated,  is  produced  by  the 
Vegetables,  independently  of  the  Abforption  of  any  common 
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Foundation  of  the  above  Dfidudioa,  that  the 
Atmofphere  was  not  expoled  to  this  Means  of 
purifying  impure  Air,  under  inch  favourable  Cir- 

cum  fiances 

Air,  although  they  are  capable  of  abforbing  common  Air 
■with  their  Food  and  Water  (Hales  Veg.  Stat.  p.  148,  149, 
i£3,  j 5 5 , 365.)  This  Inference,  however,  is  decifively 
proved  to  be  true,  by  Experiments  which  ihevv,  that  when 
Plants  are  immerfed  in  unboiled  Water,  the  common  Air 
therein  does  not  appear  to  have  been  abforbed  by  the  Plant, 
(Dr.  Ingenhouz’s  Experiments.  Phil.  Tranf.  Vol.  LXXII.) 
Dr.  Prieilley,  however,  deduces,  that  this  pure  Air  arifes  from 
the  common  Air  contained  in  the  Water  in  which  the  Plant  is 
immerfed,  which  is  “ depurated”  by  the  vegetable  Powers; 
which  Deduction,  however,  as  far  as  I am  able  to  judge,  if 
his  own  Experiments  do  not  prove  to  be  unjuft,  thofe  of  Dr. 
Ingenhouz,  (Phil.  Tranf.  Vol.  LXXIE)  clearly  demonftrate 
to  be  fo.  The  Quantity  of  pure  Air,  feparated  by  Plants 
immerfed  in  Water,  is  in  Proportion  to  the  Quantity  of 
Water,  not  becaufe  it  affords  common  Air  to  be  purified  by 
the  Plant,  but,  probably,  becaufe  it  contains  more  Food  to 
fupport  the  Plant  for  a longer  Time ; or  becaufe  the  per- 
fpirable  Matter,  or  other  Excrements  of  the  Plant,  are  noxious 
to  the  Vegetable  from  which  they  were  excreted,  and  are 
rendered  lefs  hurtful  when  mixt  with  a large  than  a finall Quan- 
tity of  Water.  The  Air  excreted,  although  much  purer 
than  common  Air,  is  an  Excrement  of  the  Plant,  as  much  as 
its  perfpirable  Matter;  and  is  thrown  off  as  long  as  the  Water 
can  fupply  it  with  Food,  provided  it  be  not  killed  by  the  pure 
Air,  its  own  Excrement,  before  this  Food  is  confumed,  (Hales  ,. 
Veg.  Stat.  p.  324.  and  Ingenhouz,  Phil.  Tranf.  VoL 
LXXII.)  Upon  this  Ground,  alfo,  may  be  readily  explained 
thofe  Experiments  of  Dr.  Prieftley,  which  indraft  us,  that 
plants  live  longer,  and  feparate  pure  Aur,  in  Proportion  to 
4 ^ 4.  thf. 
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cumftances  as  many  other  Countries  in  England 
fituated  nearer  to  the  Sea  or  large  Rivers ; and 
that  confequently  the  Air  of  the  Moor-Land  of 
Derbyihire,  on  this  Account,  is  more  impure 

than  | 

the  Quantity  of  Water,  and  dead  animal  or  vegetable  Matter* 
not  exceeding  a certain  Quantity  of  thefe  Subftances,  than  in 
mere  Water;  becaufe,  under  this  Circumftance,  more  Food  is 
furni/hed  for  the  Plant,  either  by  the  animal  or  vegetable 
Matter  commonly  contained  in  Water,  as  well  as  the  ufual 
Impurities  of  Water,  or  by  the  animal  and  vegetable  Matter 
*.dJed  to  the  Water  ; which  Mucilage,  as  faft  as  it  advances  to  | 
the  State  of  Putrefaction,  is  abforbed  by  the  Plants,  as  their  j 
proper  and  pure  Aliment,  (See  Dr.  Fordyce’s  Elements  of 
Agriculture.)  This  Theory,  by  the  Way,  explains  why 
Water  remains  fweet  with  Plants  growing  in  it,  although  it 
contains  Mucilage,  that  would,  without  the  growing  of  Plants 
therein,  foon  render  the  Water  foetid,  better  than  upon  the  ; 
Suppofition,  that  Phlogifton  feparated  by  the  Mucilage  con- 
tained in  the  Water,  is  abforbed  by  the  Plants. 

As  a collateral  Proof  that  Plants  excrete  pure  Air  from  their 
Conftitutions,  and  do  not  merely  ec  depurate”  or  purify  com- 
mon Air  contained  in  Water,  may  be  Hated,  that  fome  Spe- 
cies of  Vegetables  have  been  difcovered  by  Dr.  Priellley  to  con- 
tain pure  Air  in  certain  Receptacles,  where  it  is  found  already 
excreted,  as  in  the  Air-Bladders  of  many  Sea-Weeds;  whereas 
Filhes  contain  in  their  Air-Bladders,  Air  totally  unfitfarRefpi- 
ration. 

It  has  been  faid  to  have  been  the  Refult  of  an  Experiment, 
that  Water,  expofed  to  the  folar  Light,  containing  an  opaque 
Subftance,  as  Cloth,  rendered  impure  Air  as  copioufly  as 
Water  with  Plants  feparated  pure  Air ; from  which  it  was  in-  i 
ferred,  that  the  Water,  not  the  Plant,  afforded  the  Air  by 
the  AClion  of  Light  upon  an  opaque  Body,  but  that  the  Plants 
purified  it  when  thus  feparated.  This  Experiment,  on  Re- 
petition 
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than  that  of  other  Regions  more  favourably  fi tre- 
ated for  the  Operation  of  Water. 

After  an  attentive  Perufal,  however,  of  the  Ex- 
periments on  which  the  Opinion  concerning  the 

Influence 

petition  feveral  Times,  has  been  found  to  have  produced  a 
very  different  Refult.  See  Ingenhouz’s  Exp.  Phil.  Tranf, 
Vol.  LXXTI. 

Light  has  been  long  known  to  be  neceffary  to  the  Growth 
of  Plants,  but  not  fo  neceffary  as  Air,  (Dr.  Fordyce’s  Elements 
of  Agriculture.)  The  Manner  in  which  folar  Light  operates 
upon  the  vegetable  Powers,  is  not  underfiood.  It  does  not 
operate  merely  by  the  Pleat  it  produces,  as  Dr.  Plales  fup- 
pofed,  (Veg.  St.  p.  130.)  nor,  as  we  fhall  explain  below,  in 
the  Manner  Mr.  Kirwan  ingenioufly  conjectures,  viz.  by  the 
Light  decompofing  the  “ phlogifticatcd  Air  upon  which 
Occafion  the  Light  unites  with  the  Air,  and  the  Phlogiftqn. 
with  the  Plant.  (See  Schcele’s  Treatife  on  Fire.) 

It  being  decifively  proved,  by  the  Iaft  Experiments  of  Dr. 
Ingenhouz,-  (Ph.  Tranf.  Vol.  LXXII.)  that  Plants  excrete 
Air  of  fix  or  eight  Times  the  Purity  of  common  Air,  it  may 
be  readily  conceived  how  it  happened,  that  impure  Air  was 
meliorated  in  the  Experiments  of  Dr.  Priefiley,  and,  after 
him,  of  other  Experimenters,  by  Vegetation.  For  the  Ad- 
dition of  a fmall  Quantity  of  this  excreted  pure  Air,  would  be 
fufficient  to  account  for  the  Melioration,  independently  of  any 
Abforption  of  the  impure  Air.  But  as  Plants  alfo  abforb  im- 
pure Air  and  various  other  Subfiances,  fuch  as  Oil  of  Metals, 
and  Air  altered  by  phlogiftic  Operations ; and  do  not  appear 
to  abforb  the  pure  Air  they  have  feparated  ; it  is  obvious  Ve- 
getables will  abforb  the  whole,  or  the  greateft  Part,  of  the 
impure  Air,  and  other  Subftances  different  from  Air,  and 
excrete  the  pure  Air  in  Place  of  the  Matter  abforbed : So 
that  after  Plants  have  grown  a certain  Time,  under  proper 

Circumfiances, 
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influence  of  \\  ater  in  the  Purification  of  the  Ac~ 
mofphere  is  founded,  I couid  not  perceive,  that 
they  der&o nitrated  the  Power  of  large  Quantities 

of 

Circumftances,  in  impure  Air,  Oil  of  Metals,  See.  we  find 
..in  the  Veflels,  in  which  they  were  confined,  a Quantity  of 
pure  Air,  eqyal  in  Bulk,  or  nearly  fo,  to  the  permanent 

Vapours  and  other  Subftances  abforbed.  Dr.  Prieftley,  I be- 
lieve, fir  ft  difeovered  that  Plants  grew  when  furrounded  with 
Oil  of  Metals  inftead  of  Air ; and  that  the  permanent  Vapour 
contained  in  the  Jar  filled  with  Oil  of  Metals  becomes  lefs 
nnd  lefs  inflammable,  and  more  and  more  fit  for  Refpiration  ; 
and,  that  at  laft  the  whole  of  the  permanent  Vapour  found 
in  the  Jar  is  eminently  proper  for  Refpiration  and  Inflame 
jnation,  and  not  at  all  inflammable.  Now  it  is  impoflible 
upon  tins  Occafton,  that  the  Plant  could  have  converted 
the  Oil  of  Metajs  into  refpirable  Air;  becaufe  this  Air 
is  equal,  in  Quantity  of  Matter,  to  at  leaft  ten  Times  the 
Bulk  of  the  Oil  of  Metals  fubjefted  to  the  vegetable  Powers 
in  this  Experiment ; but  upon  the  Principle  of  the  Ex- 
cretion of  Air  from,  and  of  Abforption  of  Oil  cf  Metals 
by,  the  Plants,  vye  can  readily  comprehend  the  Manner  in 
tyhich  this  Air  was  produced,  and  the  Oil  of  Metals  was  lofl. 
This  pure  Air  is  excreted  from  the  Plant  independently  of  the 
permanent  Vapour  with  which  it  was  furrounded,  excepting 
in  fo  far  as  this  furrounding  permanent  Vapour  fervesfor,  or 
is  the  Vehicle  of.  Aliment  to  the  Plant.  The  luxuriant 
Growth  of  Plants  in  Oil  of  Metals,  arifes,  probably,  from  this 
permanent  Vapour  ftimulating  the  vegetable  Functions;  for 
this  Subllance  is  either  not  capable  of  fupporting  vegetable 
Jfife  at  all,  or  only  for  a fhort  Time. 

Dr,  Prieftley,  Dr.  Ingenhouz,  and  other  Experimenters 
found,  that  foul  Air  was  frequently  meliorated  by  Vegetation 
during  Expofure  to  the  Sun-Shine,  in  a very  fhort  Time,  as 
in  the  Space  of  a few  Hours,  or  perhaps  a fhorter  Time.  This 
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pf  Water  in  rendering  vitiated  Air  more  fit  for* 
Refpiration,  by  decompofing  the  Compound  of 
Air  and  Phlogifton , and  by  abforbing  thofe  Im- 
purities 

fpeedy  Improvement  of  noxious  Air  may  be  eafily  underflood, 
by  afcribing  the  Alteration  to  the  Addition  of  pure  Air,  but 
cannot  be  explained  fatisfaftorily,  by  the  ufual  Theory  of 
$he  Melioration  of  vitiated  Air  by  Means  of  Vegetation. 

Perhaps  it  will  be  bbjeaed,  -that  if  the  Improvement  of 
, vitiated  Air,  and  Purification  of  common  Air  by  Plants,  de- 
pend upon  the  Addition  of  excreted  pure  Air,  the  Volume 
of  the  confined  Air  to  which  they  are  expofed  Ihould  be 
augmented.  To  this  Obje&ion  it  may  be  anfwered,  that 
when  Experiments  have  been  made  to  learn  the  Effects  of 
Vegetation  upon  Air,  the  Bulk  of  Air  has  been  rarely  at- 
tended to,  or  at  lead;  not  properly  ; — that  a fmall  Addition 
of  pure  Air  will,  frequently,  be  fufficient  to  account  for  the 
Refult  j and  that  fuppofing  no  Addition  of  Volume  be  occa- 
sioned, or  even  a Diminution  thereof  take  place,  this  Event 
may  be  explained  upon  the  Suppofition.,  that  the  Vegetables 
abforb  either  in  the  Day-Time  or  in  the  Dark,  fome  of  the 
impure  Air,  which  Diminution  may  be  about  equal  to  the 
Bulk  of  Air  added.  Upon  this  Occafion  alfo,  we  fnould 
confider  theEffettof  the  Water  upon  the  confined  permanent 
Vapour  to  which  the  Plants  are  expofed,  in  uniting  or  mixing 
with  it,  and  communicating  it  to,  the  external  Air  ; and 
again,  the  Effeft  of  the  Water  in  combining  or  mixing  with 
the  Air  of  the  Atmofphere,  and  afterwards  of  feparating  it  in 
the  Receiver  containing  the  Plants  and  permanent  Vapour 
intended  to  be  made  refpirable. 

Upon  this  Ground  we  can  explain  the  Reafon  of  the  Fai- 
lure of  Plants  in  purifying  or  improving  Air,  namely,  either 
becaufe  there  was  not  Light  fufficient,  or  fome  other  Circum- 
ffiance  was  wanting  to  produce  the  Excretion  of  pure  Air;  or, 
becaufe  there  was  prefent,  fome  Means  of  deteriorating  this 
4 Air 
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pin ities  called  phlogiftic  Matter;  on  the  con- 
trary, I concluded,  that  they  fhewed  the  Effect  of 
Seas,  Lakes,  and  Rivers  on  the  Atmofphere,  to  be 
that  of  rendering  it  more  impure,  in  as  much  as 

Air  when  excreted  : We  can  alfo  underftand  how  it  has  hap- 
pened, that  at  one  Time  the  fame  Plant  amends  noxious  Air 
more  fpeedily,  and  to  a greater  Degree,  than  at  another; 
owing  to  the  Circumftance  of  Light,  Health  of  the  Plants, 
State  of  the  Water  in  which  the  Vegetable  is  confined,  &c. 
Likewife  we. can  readily  comprehend  how  it  happens,  that  the 
Quantity  of  pure  Air  feparated,  is,  to  a certain  Degree,  greater 
in  Pioportion  to  the  Bulk  of  Vegetables  growing  therein. 

Vitiated  Air,  inftead  of  being  amended,  is  fometimes  de- 
teriorated by  other  Means,  befides  the  Exhalations  mentioned 
by  Dr.  Ingenhouz  to  be  made  in  the  Night-Time,  from  the 
Conftitution  of  Plants  in  general,  and  in  the  Day-Time  from 
tnen  Roots,  Flowers,  and  Fruits ; of  which  we  need  not 
here  particularly  treat. 

Common  Air  does  not  appear  to  contribute  to  the  Produc- 
tion of  the  excreted  Air  of  Plants,  excepting,  perhaps,  in  fup- 
porting  their  Life  ; for,  in  the  Experiments  of  Dr.  Ingenhouz, 
the  common  Air  of  the  unboiled  W ater  does  not  appear  to 
have  been  abforbed  at  all  by  the  Plants,  although  this  learned 
Philofopher  feems  to  have  made  a Deduction  that  it  was  ab- 
forbed. Ph.  Tranf.  Vol.  LXXIL 

We  conclude,  that  although  we  allow  the  Inference  to 
be  juft,  that  one  Office  of  the  vegetable  Creation  in  the 
Syftem  of  Nature,  is  to  purify  the  Atmofphere  rendered 
impure  by  various  Operations  of  Nature  and  Art,  we 
cannot  embrace  the  Opinion  commonly  received,  that  this 
F.fteft  is  produced  by  an  Abforption  of . certain  Impurities, 
or  by  decompofing  that  Compound,  or  thofe  Compounds, 
which  confift  of  Air  unfit  for  Refpiration  and  Inflammation 

by  being  combined  with  Phlogifton,  or  other  Subflances. 

' 4 
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Water  appears  to  unite  and  mix  with  the  pure 
Air  of  the  Atmofphere  in  larger  Quantity,  and 
preferably  to  thofe  Impurities  called  phlogifti- 
cated  Air,  and  phlogiftic  Subftances  (/).  Pr.  IV*. 
p.  52,  158.  Fontana,  Phil.  Tranf.  17795  p.  439, 

444.  Dr.  ForftePs  Tranllation  of  Scheele  on  Fire, 

p.  163. 

Since 

t 

{/)  Having,  in  the  Page  which  refers  to  this  Note,  ad- 
vanced an  Opinion  concerning  the  Influence  of  Water  on  the 
Atmofphere  fo  very  oppofite  to  that  commonly  received,  I 
deem  it  neceflary  to  ftate  the  Grounds  on  which  I have  efta- 
blifhed  my  Conclufion. 

The  Refultof  Dr.  PrieftJey^s  Experiments,  (Pr.  Vol.  I.  p. 
67,  68,  96,  97,  98,  100,  131,  1 6 1 , 200,  2oi,  203,  246,  261, 
269,  Vol.  If.  p.  90,  267,  and  other  Parts  of  his  Works  on 
Air)  being,  that  after  Oil  cf  Metals , and  Air  *. vitiated  or  ren- 
dered unfit  for  Refpiration,  and  decompofing  inflammable 
Fodies,  by  breathing.  Inflammation,  Putrefaction,  Mixture 
with  nitrous  Gas,  and  a Variety  of  other  Procefles,  in  which 
Phlogilton  either  actually  is,  or  is  fuppofed  to  be,  feparated. 
and  united  with  Air,  has  been  agitated  pretty  violently  and 
for  a long  Time,  in  wide  Jars  inverted  and  fufficiently  im- 
merfed  in  a large  Quantity  of  Water  expofed  to  the  Atmo- 
fphere, the  confined  permanent  Vapours  have  been  found 
wholly  or  partially  in  a State  of  Purity  equal  to  atmofpheric 
Air;  this  learned  Philofopher  deduces,  that  by  this  Opera- 
tion the  Oil  of  Metals  is  changed,  and  the  vitiated  Air  is 
reftored  wholly,  or  partially,  to  the  State  of  atmofpheric  Air  ; 
And  he  conceives  thefe  Changes  to  be  effe^ed,  by  the  Phlo- 
giflon  of  the  Oil  of  Metals  being  abforbed  by  the  Water,  and 
by  the  Abforption  of  the  “ noxious  Effluvia,”  or  Phlogiftcn 
of  the  vitiated  Air.  This  Inference  Dr.  Prieftley  employs 
as  a Principle  to  explain  the  Purity,  long  believed  to  exifl,  0^ 
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Since  the  farther  Difcovery  of  the  Nature  of 
that  permanent  Vapour  formed  by  the  Combina- 
tion of  a certain  Proportion  of  nitrous  Acid  with 
Phlogifton,  hitherto  called  nitrous  Air,  or  ni- 
trous Gas , a Term  we  are  under  the  Neceflity  of 
employing*  (although  it  appears  exceedingly  im- 
proper) 

Air  of  the  Atmofphere  expofed  to  Seas  and  other  large  Quan- 
tities of  running  Water  : “ Since,  fays  he.  Water  in  this  Ex- 
periment tnuft  have  imbibed  and  retained  a certain  Portion 
of  the  noxious  Effluvia,  before  they  could  be  tranfmitted 
to  the  external  Air*  I do  not'  think  it  improbable,  that  the 
Agitation  of  the  Sea  and  large  Lakes  may  be  of  fome  Ufe 
for  the  Purification  of  the  Atmofphere;  and  the  putrid  Mat- 
ter contained  in  the  Water  may  be  imbibed  by  aquatic 
Plants,  or  be  depofited  in  fome  other  Manner.”  The  Re- 
fult  above  related,  is  fufficiently  eftablifhed  by  Dr.  Prieftley’s 
E.xperiments,  as  well  as  by  thofc  of  other  Experimenters; 
but  the  Inference  drawn  from  them  is  very  obvioufly  doubt- 
ful, and  in  this  Light  it  has  appeared  to  the  Author  of  a 
Treatifeon  Gafts,  who  propofes  this  Queftion,  p.  19.  “Was 
the  Melioration  produced  by  .the  Water  feparating  the  vi- 
tiated Part  of  the  Air  from  the  reft  by  Abforption,  or  by 
the  Agitation  effe&ing  a Kind  of  Circulation  between  the 
external  Air  and  the  vitiated  Air  included  in  the  Jars ; by 
which  Means,  much  of  the  former  might  be  received  into  the 
Veftels,  while  Part  of  the  latter  might  be  abforbed  by  the 
Water,  and  thrown  out  into  the  open  Air.,”  With  the  ut- 
moft  Deference  to  the  Judgment  of  Dr.  Prieftley,  his  Expe- 
riments, to  my  Appreherrfion,  afford  not  only  probable,  but 
decifive  Proofs,  that  the  confined  permanent  Vapours  found  1 
in  the  Jars  after  Agitation  in  Water,  in  the  Experiments 
above  referred  to,  were  not  the  permanent  Vapours  lubjefted 
to  the  Experiment  tran/muted  to  the  State  of  common  Air,  by 
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proper)  becaufe  it  has  not  yet  obtained  a more 
proper  Denomination,  and  its  being  applied  to 
determine  the  Quantity  of  extraneous  Subftanccs 
or  Impurities  of  the  Air  of  the  Atmofphere,  it 
has  been  cuftomary  to  eftimate  the  Purity  of  com- 
mon by  Means  of  this  Subftance. 

I V ' . The 

abftra&ing  a Portion  from  them,  or  by  decompofing  them, 
but  were  conveyed  within  the  Jars  from  the  Atmofphere., 
y while  the  Oil  of  Metals  and  vitiated  Air  were  gradually  mixt 
with  the  Water,  and  from  thence  communicated  to  the  ex- 
ternal Air.  The  FaCts  in  Support  of  this  Conclufion  are  the 
following.  It  appears  from  Dr.  Prieftley’s  Experiments,  and 
thofe  of  other  Philofophers,  that  if  the  permanent  Vapours 
propofed  to  be  changed  into  refpirable  Air  by  Water,  be  ex- 
pofed  to  Water,  foihat  a greater  Portion  of  them  be  abforbed 
without  Motion,  than  happens  after  the  Agitation  by  which 
refpirable  Air  is  produced,  the  Refiduum  is  not  different  in 
Quality  from  that  of  the  whole  of  the  permanent  Vapour  be- 
fore Abforption.  2.  That  the  permanent  Vapour  abforbed 
by  the  Water,  and  again  expelled,  was  not  altered  by  being 
thus  abforbed.  3.  That  by  agitating  the  permanent  Va- 
pours in  a large  Quantity  of  Water,  in  Veffels  with  their 
Orifices  clofed,  or  in  Veffels  with  lirait  Necks  and  their 
Mouths  open,  in  a Trough  of  Water  expofed  to  the  ex-, 
ternal  Air,  under  which  Circumflances  there  was  a much 
more  ready  Communication  from  the  fn.fide  of  the  Jar  to, 
than  from,  the  external  Air,  no  Alteration,  or  but  a very 
partial  Change,  was  effected.  4.  That  the  Facility  of  the 
Production  of  common  Air  within  the  inverted  Jar,  was  evi- 
dently in  Proportion  to  the  Opportunity  of  the  Air  of  the 
Atmofphere,  when  loofened  from  the  Water  by  Agitation, 
entering  within  the  inverted  Jar,  and  of  the  permanent  Va- 
pour to  be  changed,  being  mixed  with  the  Water,  and  from 

thenc^ 
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The  Principle  upon  which  this  Comp'ound  of 
Ph  Id  gift  on  and  nitrous  Acid , called  nitrous  Air j is 
applied  for  this  Purpofe,  is  this.  Phis  Compound 
cf  P hi 0 gift  on  and  nitrous  Acid  doth  not  combine 
with  any  permanent  Vapour,  excepting  Ain  and 
the  Phlogifton  combined  with  nitrous  Acid  in 

this 

thence  mixed  with  the  general  Mafs  of  Atmo.pheric  Air; 
becaufe  the  Change  intended  to  be  made;  was  expedited  by 
nfmg  open  Jars  with  very  wide  Mouths,  and  by  the  Water 
in  which  it  was  agitated  being  expofed  to  the  Atmofphere; 
and  not  by  Agitation,  and  increafing  the  Quantity  of  Water 
independently  of  theUfe  of  wide  Jars,  and  Expofure  of  Wa- 
ter to  the  external  Air.  c.  That  the  permanent  Vapours 
confined  within  the  inverted  Jar,  were  to  the  Teftimony  of 
the  Smell  fhook  into  the  Water,  and  from  thence  into  the 
open  Air.  6.  That  the  Agitation  of  common  or  pure  Air 
in  Water,,  or  mere  Expofure  of  them  to  Water,  frequently 
injures  them.  7.  That  merely  transferring  vitiated  Air,  or 
Oil  of  Metals  through  boiled  Water,  or  Water  free  of  Air, 
does  not  alter  them.  8.  That  agitating  permanent  Vapours 
in  unboiled  Water  increafes  their  Bulk,  by  feparating  Part 
of  the  Air  contained  in  the  Water.  9.  That  whatever  Kind 
of  permanent  Vapour  be  agitated  in  Water,  in  VefTels,  pro- 
vided it  does  not  readily  unite  with  Water,  it  may  be  ex- 
changed for  common  Air,  or  Air  rather  worfe  than  common 
Air.  The  above  Fadts  juft  related,  if  they  do  not  demon- 
itrate  the  Truth  of  our  Opinion,  certainly  render  it  highly 
probable.  The  following  Refult  of  an  Experiment,  how- 
ever, may  be  confidered  as  decifive,  as  ii  it  had  been  per- 
formed purpofely  to  determine  the  Truth  of  the  Opinions 
upon  this  Subjedt.  . Mr.  Kirwan  notices  this  Experiment, 
Phil.  Tranf.  Vol.  LXX1I.  P.  204.  to  fhew,  that  the  Experi- 
ments ©f  Dr.  Prieftley  do  not  prove,  that  the  Oil  of  Metals 
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tfiis  Compound,  is  attradled  by  and  combined  With 
Air,  without  increafing  the  Bulk  of  the  Air,  until 
it  befaturated  by  thisPhlogifron  feparated  from  ni- 
trous Acid  ; till  it  be  faturated,  fo  far  from  increa- 
fing,  the  Phlogifton  diminifties  the  Volume  of  the 

Air 

cbnfifh  of  refpirable  Air  fuperfattirated  with  Phlegmon,’* 
i Pr.  p.  67.  After  a Quantity  of  inflammable  Air  in  a 
Glafs  Jar,  bad  been  agitated  in  a pretty  large  Trough  of 
Water  about  ten  Minutes,  by  which  near  one-fourth  of  its 
Volume  had  difappeared,  the  Reflduum  combined  with  nitrous 
Gas,  and  an  Animal  lived  in  it  as  long  as  it  ufually  does  in 
an  'equal  Bulk  of  common  Air;  but  it  was  kill  weakly  in- 
flammable. In  another  Experiment,  1 Pr.  p.  68;  by  con- 
tinuing the  Agitation  kill  longer  than  in  the  former  Experi- 
ment, the  Air  Which  had  been  inflammable,  fuffered  a Can- 
dle to  burn  in  it;  and  by  a kill  longer  Continuance  of  this 
P'rocefs,  it  was  in  the  State  of  Air  in  which  a Candle  had 
burked  out.  Upon  this  Experiment  Mr.  Kirwan  remarks, 
“ that  it  clearly  follows,  that  if  the  external  refpirable  Air 
had  no  Accefs  to  the  Infide  of  the  Jar,  half  nearly  of  the 
inflammable  Air  was  converted  into,  or  tonfiked  of,  refpira- 
ble Air,  flnce  fuch  Quantity  of  Air  was  found  in  it  after 
the  Operation.  Now  it  is  ifrtpoflible,  that  either  could  hap- 
pen ; for  inflammable  Air  could  not  be  converted  into  half, 
nor  even  one-third,  or  one-fourth  of  its  Volume  of  refpirable 
Air ; is  eVen  one  fourth  of  refpirable  Air  contains  more 
Matter  than  four  Times  its  Bulk  of  inflammable  Air  ; it  is 
then  evident,  the  external  Air  muk  have  had  Accefs  to  it.’* 
Having  prefented  the  Reader  with  a fummary  View  of  the 
Fads  which,  according  to  my  Judgment,  demonkrate  the 
Error  of  the  Conclukon,  that  Oil  of  Metals  and  vitiated 
Air  are  capable  of  being  changed  into  refpirable  Air  by  Agi- 
tation in  Water  ; and  confequently,  fliown  the  Opinion  found- 
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Air  with  which  it  is  united,  like  other  phlogiftie 
Procefles  in  which  Phlogifton  is  feparated  by  the 
Attraction  of  Air,  as  m all  Cafes  of  burning. 
Therefore,  if  to  one  Portion  of  Air  without  any 
extraneous  Subftances  diffufed  through,  or  mixed 

with 

ed  upon  fuch  a Dedudtion  to  be  erroneous,  I fhall  relate  the 
Effedts  of  Water  upon  the  Atmofphere,  which  appear  de- 
ducible  from  the  Refult  of  the  Experiments  and  Obferva- 
tions  juft  related,  on  which  is  eftablifhed  the  Opinion,  that 
Seas,  Lakes,  and  other  large  Bodies  of  Water,  tend  to  render  the 
re/p tr able  Air  of  the  Atmofphere  more  impure. 

Air  altered  by  being  united  with  Phlogifton,  or  by  Pro- 
ceftes  of  Nature  and  Art  called  phlogiftic  Operations,  is 
nearly  of  the  fame  fpecific  Gravity  as  common  Air,  and 
thefe  two  Subftances  are  readily  diffiifible  through  each 
other  ; fo  that  the  ordinary  and  almoft  conftant  Motion  of 
rhp  Atmofphere,  is  fufficient  to  diffufe  Air  vitiated  by  phio- 
giftic  Proceftes  throughout  the  general  Mafs  of  the  circum- 
ambient Air.  : . 

•Blowing  Water,  and  Water  in  a Still-fate,  being  gene- 
rally fat ur aped  with  atmofpheric  Air,  and  alfo  containing  as 
much  thereof  as  can  be  jnixed  with  it,  can  have  no  Eftedt, 
according  to  any  of  the  foregoing  Experiments,  excepting,, 
perhaps,  in  vitiating  the  incumbent  Air  immediately  in  Con- 
tadt  with  its  Surface.  Upon  fome  Occafions  indeed  by  Va- 
riations of  Temperature,  and  the  Motion  of  the  atmo- 
fphere, Wrater  upon  the  Surface  of  the  Earth  may  fometimea 
feparate  Air,  at  other  Times  abforb  it. — The  Air  thus  fe- 
parated, we  infer,  will  at  one  Time  be  more  pure,  at  ano- 
ther Time  lefs  pure  than  the  common  Air  of  the  Atmo- 
fphere ; and  that  the  Air  absorbed  will  be  the  moft  pure  Part, 
or  certainly  the  Water  will  not  abforb  the  vitiated  Air  pre- 
ferably to  the  more  pure  Air  of  the  Atmofphere;  fo  that 
a.  Water 
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with  it,  and  to  another  equal  Portion  of  Air  con- 
taining a fmall  Quantity  of  the  Compound  of  Air 
and  Phloglfton  cr  other  adventitious  Subftancc,  be 
added  a Quantity  of  that  Compound  of  nitrous  Acid 
and  Phlogifton , called  nitrous  Gas.,  juft  lufficient  to 

Water  in  this  its  ufual  State,  rather  tends  to  vitiate  than  ren- 
der the  circumambient  Air  more  free  of  Impurities. 

When  the  largeil  Bulks  of  Water  upon  the  Surface  of  the 
Earth,  as  Seas  and  Lakes,  are  agitated  confiderably,  as  in 
Gales  and  Storms,  it  may  be  concluded  from  the  Event  of 
Experiments,  that  the  Air  already  mixed  with  the  Water,  is 
by  this  Agitation  detached  and  thrown  into  the  common  At- 
mofphere,  and  the  fame  Operation  at  the  fame  Time  mixes 
therewith  common  Air  of  the  Atmofphcre.  But  as  the  prin- 
cipal Part,  or  indeed  almoft  the  whole  of  the  Air  feparated 
by  this  Means,  mull  be  obvioufly  the  common  atmofpheric 
Air,  which  wras  mixed  with  the  Water  by  Agitation  ; the 
Influence  of  thefe  large  Quantities  of  Water,  thus  agitated, 
on  the  Purity  of  the  Atmofphere,  we  have  no  Grounds  for 
fuppoling  can  be  confiderable. 

We  fliall  conclude  this  long  Note  with  obferving,  that  al- 
though no  Experiments  hitherto  given  to  the  Public,  fhow  by 
what  Means,  Nature  purifies  the  Atmofphere  from  Air  viti- 
ated by  phlogiilic  Operations,  there  are  good  Grounds  for 
believing,  that  we  know  of  a Means  by  which  the  Air, 
deftined  for  the  Support  of  Life  and  Inflammation,  is  deprived 
of  a confiderable  Source  of  Impurity,  namely.  Gas  ; provided,- 
this  Subflance  be  only  contained  in  the  Atmofphere  in  a State 
cf  Dijfajion ; or,  that  Water  attracts  it  more  ftrongly  than, 
pure  Air,  if  it  be  united  therewith.  (See  Bergman's  Table  of 
Attra&ions,  and  his  Eflay  on  the  Ufefulnefs  of  Chymiflry.) 
But  of  this  Impurity  we  lhall  treat  hereafter,  in  confidejing 
the  Subflances  diffufed  through,  and  mined  with,  the  pure 
Air  of  die  Atmolphere. 
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Saturate  the  frrji  of  thefe  Portions,  arid  the  fame 
Quantity  of  nitrous  Gas  to  the  other  Portion  of 
•Air  and  adventitious  Subftances,  the  Refult  will 
be,  that  the  Volume  of  the  fecond  Mixture  of  this 
Compound  of  nitrous  Acid  and  Phlogifton  or 
nitrous  Gas  and  impure  Air,  will  be  greater  than 
the  fir  ft  Mixture  of' this  Compound  of  Phlogifton 
and  nitrous  Acid  and  pure  Air, 

It  is  very  certain,  that  this  Principle  is  per- 
fecftly  juft  and  well  founded  ; but  on  Account  of 
the  Difficulty  of  obtaining  exaEl  Measures  of  the 
permanent  Vapours  to  be  mixed  together,  and  a 
Variety  of  other  Circumftances,  this  Method  of 
determining  the  Purity  of  Air  is  either  erroneous 
or  impracticable ; for  it  can  only  enable  us  to 
judge,  as  appears  by  many  Experiments,  of  greater 
Differences,  and  fuch  as  rarely  exift  between  the 
Atmofphere  of  different  Places,  arifing  from  ex- 
traneous Subftances ; and  from  which  could  we 
determine  this  Queftion  by  this  Means,  no  prac- 
tical Deduction  of  Utility  could  be  made.  It  has 
been  found,  that  an  Animal  lives  longer  in  a Re- 
ceiver containing  a given  Bulk  bf  pure  Air,  than 
in  the  fame  Bulk  of  a Mixture  of  pure  Air  and  the' 
Compound  of  Air  and  Phlogifton ; from  which  we 
can  only  infer,  that  an  Animal  can  breathe  longer 
in  pure  Air,  than  in  Air  that  contains  foreign  Mat- 
ters : But  the  Inference  is  not  juft  from  this  Ex- 
periment,- that  pure  Air  is  more  conducive  to 
Health  -}  or  that  impure  Air,  from  the  Admixture 
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of  the  Compound  of  Phlogifton  and  Air , is  an  ef- 
ficient Caufe  of  Difeafe.  Again,  extraneous 
Subftances  that  are  certainly  known  to  be  the  Oc- 
cafion  of  Difeafes  may  be  contained  in  Air,  but 
which  hitherto  have  not  been,  and  probably  .can- 
not be  demonftrated  by  Means  of  nitrous  Gas. 

If,  for  Inftance,  I take  a Parcel  of  atmofpherie 
Air  in  a Region  where  an  epidemic  Fever,  as  the 
Plague,  Intermittents,  Small-Pox,  &c.  prevail ; 
and  another  Parcel  that  is  a Mixture  of  the  pureft 
atmofpherie  Air  of  a mountainous  Country,  and 
at  the  greateft  Diftance  from  any  Source  of  Im- 
purity, and  T~-  or  -j—  Part  of  its  Bulk  of  Air 
faturated  with  Phlogifton,  I fhould  find,  after 
adding  the  fame  Bulk  of  nitrous  Gas,  and  in  fuf- 
ficient  Quantity  to  faturate  the  Air  of  each  Parcel, 
that  the  Bulk  of  the  Mixture  compofed  of  the  latter 
Air,  or  artificial  Mixture  of  pure  Air  and  the  Com- 
pound of  Air  and  Phlogifton,  and  nitrous  Gas,  to  be 
greater  than  the  Volume  of  the  Mixture  compofed 
of  the  former  Air  impregnated  with  contagious 
Matter,  and  nitrous  Gas.  The  Inference  from 
this  Experiment  muft  be,  according  to  the  pre- 
ceding Principle,  that  the  latter  Parcel  of  Air 
being  more  impure,  or  containing  more  extrane- 
ous Matter,  according  to  the  Teft  of  nitrous  Gas, 
is  more  injurious  to  human  Health  than  the  for- 
mer Parcel  of  Air,  which  contains  indubitably  the 
efficient  Caufe  of  Difeafes.  How  erroneous  is 
phis  Conclufion  ! I do  not  know  from  Experience 
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any  Inftance  of  Difeafe  occafioned  by  pure  Air 
and  a frriall  Proportion;  as  of  its  Bulk  o f the 
Compound  of  Air  and  Phlogijion , or  phlogifcicated 
Air;  but  it  is  needlefs  to  obferve,  that  the  former 
Parcel  of  Air  is  a moll  evident  efficient  Caufe 
of  Difeafe. 

Moreover,  on  a£lual  Trial,  in  many  Inflances 
at  lead,  this  Teft  does  not  point  out  the  frnaller 
Differences  of  Climates,  if  they  do  exift,  fo  as 
to  be  demonftrable,  by  this  Means,  with  any 
Kind  of  Uniformity  or  Certainty. 

The  following  is  theRefult  of  fome Experiments 
made  to  eftimate  the  relative  Purity  of  Air  of  the 
Atmofphere  of  different  Places  and  Regions,  per- 
formed with  Attention  to  all  the  known  Circum-' 
fiances  liable  to  occalion  erroneous  Conclufions. 

Two  Meafures,  each  of  wiiich  contained  lix 
Drachms  Meafure,  of  Air  appertaining  to  the 
Places  and  Regions  under-mentioned,  were  at^ded 
to  one  Meafure  of  nitrous  Gas : Each  of  the 
Meafures  was  expreffed  by  a Scratch  upon  a Tube, 
the  Bore  of  which  was  about  one-third  of  an  Inch 
in  Diameter,  and  each  of  thefe  Meafures.  was 
divided  firft  into  nine  equal  Parts,  denoted  by 
Marks  made  with  a Flint  upon  the  Glafs,  and 
then  each  of  thefe  nine  Parts  into  four  equal 
Parts.  The  Mixture  of  Air  and  nitrous  Gas 
was  made  in  a Phial,  and  after  an  equal  Agi- 
tation and  Handing  for  the  fame  Time  under  equal 
Circumftahces  of  Heat,  Preffure,  &c.  in  all  the 

Trial's* 
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Trials,  it  was  transferred  into  the  Tube  ju^  men* 
tioned,  and  its  Dimenfions  noted. 

Two  of  the  above  Meafures  of  atmofpheric 
Air,  and  one  Meafure  of  nitrous  Gas,  which  oc- 
cupied before  Combination,  a Space  equal  to  27 
Divifions  of  the  above  Tube,  were,  after  Com- 
bination, reduced  in  Bulk  as  follows  : 

N°i.  Air  of  the  Levels , about  fourteen- 


Miles  from  Doncafter,  — - 

J7r 

Ditto,  fecond  Trial 

~ — 

16A 

N°  2.  Of  Mofbro-Hall, 

fix  Miles 

from  Sheffield 

— 

*5t 

Ditto  - — — - 

— — 

Ml 

j\TO  3.  — From  Sheffield 

— — 

Ml- 

Ditto  — - — ~ 

— — . 

From  the  Top  of  Sir  William , 

a high  Mountain,  on  the  Road 


between  Sheffield  and  Bux- 
ton 51- 

Ditto  — — — 167 

fT  5. From  the  Affiburne  Rord,  a 

Mile  from  Buxton  — . — . jg.j. 

' ’ *'  ’ i» 

H 4 N9  7, 


Ditto 
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>j®6.  — the  Macclesfield  Road,  a 
Mile  from  Buxton  — 

Ditto  — — — — 16 

j 

N°7-  — ~ the  Manchefter  Road,  a Mile 

from  Buxton  — x6 

Ditto  — — — — 16} 

N°  S.  — — Fairfield,  a Mile  from  Bux- 
ton — — 16 

Ditto.  — — : — — 1 Si 

N ’9.  — — — Doncafter,  in  Marfh-Gate  — . 17^ 

Ditto  — _ — „ j 7^, 

N°io.  — —Doncafter,  French  Gate  — 164 

Ditto  — — — — i6,l 

N°ii.  Doncafter,  Hall-Gate  — 164- 

Ditto  — * — - — — 16 

N°  12.  Doncafter,  Hob-Crofs-Hill  14I 

Ditto  — - — ■ — — . 154- 

The  three  firft  and  four  laft  Numbers  of  Air. 
put  to  the  Teft  of  nitrous  Gas,  were  collected  the 
4th  of  February,  1782,  when  the  Weather  was 
cold  and  there  was  a Thaw  upon  the  Ground  ; 
the  others,  the  Day  following,  in  Derbyihire, 
v^here  there  was  a fevere  Froft,  and  Snow  lay  upon 

the 
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the  Ground.  On  the  7th  of  this  Month  they  were 
combined  with  the  fame  Parcel  of  nitrous  Gas. 

I was  much  difappointed  in  theRefult  of  thefe, 
as  well  as  other  Experiments,  performed  with  the 
fame  View;  for,  having  made  no  Trials  myfelf, 
nor  having  then  feen  any  made  by  others  that  con- 
tradicted or  rendered  cjueftionable  the  Deductions 
and  Opinions  generally  received,  I was  impreffed 
with  the  Idea  that  I fhould  fee  confiderable  Dif- 
ferences, by  Means  of  this  Teft,  in  the  Air  of  the 
above  Regions,  nfually  reckoned  fo  different  in 
Purity.  I was  unable  alfo,  after  many  more  Trials 
befides  thofe  above  related,  to  account  for  the 
Want  of  Uniformity  in  the  Refult  on  the  Repetition 
of  the  Trials  with  the  fame  Parcel  of  Air,  and 
nitrous  Gas.  I afterwards  aferibed  this  Difference 
in  the  Refult  of  the  Trials  with  the  fame  Elements, 
in  Part  to  the  Difficulty,  or  Impracticability  of 
performing  this  Experiment  with  fuch  Attentions 
as  fhould  not  occafion  a Variety  in  the  Refult, 
independent  of  the  State  of  the  Air  to  be  examined. 
But,  1 am  now  inclined  to  believe,  the  Varieties 
of  the  Atmofphere  of  different  Places  as  far  as 
concern  Health,  are  in  general  not  demonftrable 
by  this  Teft ; and  that,  generally,  thefe  Varieties 
only  occur  occafionally,  and  that  the  Occafion  of 
them  impregnate  but  a fmall  Portion  of  the  Atmo^ 
fphere,  when  they  are  productive  of  Piffiafes. 

Since  the  above  Experiments  were  performed, 
I find  that  Mr.  Fontana,  Mr,  Cavallo,  and  other 

Experimenters^ 
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Experimenters,  agree  with  me  concerning  the  ni- 
trons Gas,  confidered  as  a Means  of  determining 
the  Purity  of  Air  of  the  Atmofphere  of  different 
Regions. 


Of  the  Kind  and  Quantity  of  Subfiances,  impregnating 
the  Atmofphere  of  the  Peake , in  a State  of  Diffu-r 
^ion  and  Mixture. 


HE  moil  confiderable  and  interefcing  Ef- 


fects on  the  human  Syftem  produced  by  the 
Atmofphere,  are  occafioned  by  Subftances  fuf- 
pended  therein. 

Air,  in  all  the  various  Degrees  of  the  Heat  of 
the  Atmofphere,  is  a permanent  Vapour  of  great 
Rarity,  being  many  hundred  Times  fpecifically 
lighter  than  any  Fluid  we  know;  but,  in  Confe- 
quence  of  its  Vfcidity , it  is  capable  of  containing 
any  Kind  of  Subftances,  provided  they  be  divided 
into  fufficiendy  minute  Parts;  and  we  have  actually 
found  an  infinite  Variety  of  Things  in  the  At  mb-, 
fphere ; permanent  Vapours , Fluids , and  Solids  of 
various  Kinds;  Animals  and  Vegetables : So  that 
Air  is  never  breathed,  any  more  than  Water  drank, 
as  a fimpie  or  elementary  Subftance,  but  as  im- 
pregnated with  various  extraneous  Matters.  Of 
eleven  or  twelve  Species  of  permanent  Vapours 
with  which  we  are  acquainted,  there  are  two  which 
differ  exceedingly  in  (pecific  Gravity;  namely. 
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j Gas,  an  acid  permanent  Vapour,  which  is  nearly 
, twice  the  Weight  of  atmofpheric  Air;  and  Oil  of 
Metals , which  is  ten  Times  or  more,  lighter  than 
common  Air ; and  they  are  all  readily  diffufible 
through  each  other. 

Of  thefe  Vapors,  excepting  the  compound  of  Air 
and  Phlogifion,  or  phlogifticated  Air,  above  treat- 
ed of,  there  are  only  two  yet  known  that  are  na- 
tive Subfiances , in  any  confiderable  Quantity,  and* 
that  are  liable  to  impregnate  the  Atmofphere  ; 
namely,  Gas , which,  according  to  the  prefent  uni- 
verfal  Opinion,  is  the  fame  Thing  as  the  Mephitis 
of  the  Antients,  the  Choke-Damp  of  the  Englifh. 
Miners,  the  Moffett e of  the  Italians,  and  the  vo- 
latile medicinal  Principle  of  Springs , efpecially  of 
the  Acidulig',  and  Oil  of  Metals,  which  is  deno- 
minated by  Miners,  Fire-Damp , 

Gas  is  contained  in  the  Atmofphere  in  Confe- 
rence of  its  being  extricated,  during  the  Putre- 
faction of  animal  and  vegetable  Matters,  by  the 
chymical  Analyfis  of  Subftances,  the  Decompo- 
sition of  calcareous  Earth  in  making  Quick-Lime, 
from  Rents  orFiffures  of  the  Earth,  and  Volcanos; 
from  certain  Lakes  and  Springs,  efpecially  in 
Countries  where  fubterraneous  Fires  exift;  and, 
perhaps,  it  is  feparated  from  the  Lungs  of  breath- 
ing Animals;  alfo  it  is  pofllbly  formed  by  the 

Union  of  Phlogifton  with  Air  in  phlomftic  Pro* 
cedes.  “ ° 

v * **  ■ » * 

During 
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During  the  putrefa&ive  Fermentation,  among 
other  Subftances  feparated  and  mixt  with  the  At- 
mofphere,  as  well  as  during  the  chymical  Ana- 
lysis of  Subftances,  the  Decompofition  of  calca- 
reous Earth  by  Heat,  and,  either  fpontaneoufty 
or  by  Means  of  Heat,  from  certain  Spring-Wa- 
ters,  there  is  a 'permanent  Vapour  detached  that 
combines  with  Quick-Lime,  and  therewith  forms 
calcareous  Earth  ; with  cauftic  Alkali,  and  there- 
with forms  mild  Alkali ; mild  Alkali  and  this  per- 
manent Vapour  combine  and  form  a peculiar  neu- 
tral Salts  and  this  permanent  Vapour,  unites  with 
Water,  and  produces  an  acidulous  Fluid ; it  alfo 
fuffocates  Animals  that  breathe  in  it,  and  it  extin- 
guifhes  Flame,  During  the  Refpiration  of  Ani- 
mals, there  is  a permanent  Vapour  endowed  with  the 
above  Properties,  either  precipitated  from,  or  add- 
ed to,  the  Atmofphere;  but  a permanent  Vapour, 
poflefted  of  thefe  Properties,  is  Gas. 

It  appears  from  the  Writings  of  the  antient 
Naturalifts,  and  the  Poets,  of  which  Numbers  are 
cited  by  Pliny,  that  the  Properties  of  that  Sub- 
ftance  met  with  in  the  Bowels  of  the  Earth,  call- 
ed now-a-days  Choke-Damp , and  that  mephitic 
permanent  Vapour  denominated  Gas,  which  iftues 
from  various  Caverns,  and  Rents  or  Fiftures  of 
the  Earth,  efpecially  in  Italy,  where  fubterrane- 
qus  Fires  have  exifted  for  Ages,  were  as  well  un- 
derftood  fome  Centuries  ago  as  at  prefent ; for 
they  were  known  to  extinguijh  Flame  and  Juffocate 

• Animals ^ 


i 
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Animals , and  no  Perfon  that  I know  of  among 
the  Moderns,  hath  demonftrated  more  of  their 
Properties.  For  who  hath  ever  colle&ed  thefe 
Subftanccs,  queftioned,  and  then  difcovered  their 
Qualities  ? Or  what  Experiments  have  been  made, 
excepting  their  Effects  on  Flame  and  the  Refpi- 
I'ation  of  Animals  ? Yet  all  have  inferred  from 
the  above-mentioned  two  Qualities,/^/  the  Choke- 
Damp  and  permanent  mephitic  Vapour , arifing  from 
Apertures  of  the  Earth,  have  the  Properties 
above-related  of  Gas,  and  were  denominated  and 
confidered  by  Experimenters  accordingly  (g). 

As 

(i)  Fixed  Air  is  die  oldefi:  Fluid  that  hath  been  noticed 
by  Mankind,  fince  it  is  naturally  found  in  many  fubterrane- 
Ous  Places,  and  from  its  killing  Animals,  and  from  its  ex- 
tinguilhing  Flame,  the  Miners  call  it  Choke-Damp;  but  be- 
fore Mr.  Boyle,  the  Idea  of  it  was  very  confufed ; and  it  was 
believed,  that  its  fatal  Effefts  were  owing  to  a Vapour  or 
Spirit  diffufed  through  the  Air  in  fome  particular  Places, 
li6nce  it  was  called  Geijl,  i.  e.  Spirit,  whence  the  Word  Gas  has 
been  derived,  &c.  It  is  found  in  various  Mines,  Wells,  and 
Places  not  ventilated,  and  where  it  may  be  formed  by  a na- 
tural Fermentation  and  Combuftion,  as  in  the  Vicinity  of 
Volcanos,  &c.  People  are  found  dead  near  Brick-kilns  from 
fixed  Air,  and  other  noxious  Vapours,  during  burning.  The 
Grotto  del  Cane  near  Naples  has  been  famous  for  Ages,  in 
Confequence  of  the  Stratum  of  fixed  Air  which  exifts  at  the 
Bottom  of  it,  and  which  is  evidently  emitted  through  the 
FiiTures  of  the  Earth.  Animals  of  various  Species  and  even 
Men  have  been  killed  by  it,  or  deprived  of  their  Senfes; 
and  Light  is  commonly  extinguilhed  in  it.  It  is  often  mix- 
ed 
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As  then  it  hath  been  only  demonstrated,  that 
the  permanent  Vapours  above-mentioned,  choke 
Animals  and  extinguijh  Flame  and,  as  no  Experi- 
ments or  Obfervations  have  been  made  to  difco- 
ver  more  of  their  Properties,  I fubmit  to  my 
Readers,  whether  former  Dedudtions  be  not  un- 
warrantable, and  that  the  juft  Inference  was,  that 
the/e  'permanent  Vapours  were  not  Air,  or  Oil  of 
Metals  ; and  that,  as  many  other  permanent  Va- 
pours, beficles  Gas,  fuffocate  Animals  and  ex- 
tinguiftx  Flame,  it  remains  for  future  Obferva- 
tions 

ed  with  common  Air,  phlogifficated  Air,  and  inflammable 
Air. — > Cans  alio  on  Air  and  other  permanently  elaftic  Fluids. 

“ Dr.  Brs-zvnrigg  had  the  Satisfa&ion  to  find  thefe  Waters 
(Spa)  pregnant  with  the  artificial  or  fiaflitious  Air  of  Mr. 
Boyle,  the  fame  with  that  of  the  fuffocating  Grotto  near  Na- 
ples, and  the  fame  with  the  Choke-Damp  of  our  Coal  Mines; 
for  as  much  as  this  Air  inftantly  extinguifhed  Flame,  and  the 
Life  of  thofe  Animals  he  had  inclofed  in  it.” — Vide  Sit  John 
Pringle’s  Difcourfe  on  the  different  Kinds  of  Air,  p.  n. 
*774- 

And  the  fame  Author  fays,  p.  13.  “ I have  been  well 
informed,  that  for  feveral  Years  paft  the  learned  Profeflor 
(Dr.  Black ) has  taught,  that  the.  Air  which  unites  with  alka- 
line Subftances  is  of  the  fame  Nature  with  the  Mephitis,  or 
fuffocating  Air  of  the  Grotto  del  Cane  and  Mines.” 

Dr.  Brovvnrigg’s  Arguments  (Phil.  Tranf.  Vol.  LV.),  that 
the  Choke-Damp  and  fixed  Air  are  the  fame  Subftance,  are,  1. 
becaufe  Choke-Damps  have  been  found  to  expire  from  the  Earth 
in  Parts  near  the  Acidula , and  produce  the  fame  Effects  upon 
Animals  as  the  Choke-Damp , or  as  the  Grotto  del  Cane  and 
other  Caverns. 


2.  Thefe 
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tions  to  ftiew,  whether  they  be  Gas,  or  any  of 
ihe  other  known  permanent  Vapours  which  ftifle 
Animals,  and  in  which  Subfiances  do-  not  burns 

2.  Thefe  Acidula  are  really  impregnated  with  a mephitic 
Exhalation  refembling  the  Choke-Damp,  becaufe  fome  of 
thefe  Spring?,  as  thofe  at  Pyrmont,  do  plainly  difcover  it  by 
their  deadly  Effedts  upon  Ducks  fwimming  upon  their  Sur- 
face. 3.  The  brilk  and  pungent  Tafte  of  the  Acidulee  fhews 
them  to  be  related  to  the  Choke-Damp,  and  to  referable  that 
from  Beer  and  fermenting  Liquors,  which  kills  Animals  like 
the  Choke-Damp. 

“ A noxious  Gas  is  found  in  many  Caverns,  as  In  the  fa- 
mous Grotto  del  Cane,  in  Mines,  Wells,  and  other  deep 
Pits.  This  Gas,  which,  by  Englilh  Miners,  is  called  Choke- 
Damp , is  heavier  than  .common  Air,  and  therefore  lies  chiefly 
at  tne  Bottom  of  Pits ; extinguifhes  Flame,  precipitates  the 
Lime  of  Lime-water,  and  is  noxious  to  Animals:  From 
thefe  Properties,  which  it  poflefles  in  common  with  the  Gas 
obtained  from  calcareous  and  alkaline  Subltances,  it  has  been 
reckoned  to  be  of  the  fame  Kind,  as  that  which  has  been  de- 
' fcribed  under  the  Name  of  calcareous  Gas,”  (Fixed  Air), 

1 See  a Treatife  on  Gafes,  Chap.  xiii.  Pag.  75. 

I fufpedl  two  Properties  are  deduced  by  this  laff  Author  from 
ether  Properties;  namely,  that  becaufe  this  Subftance  kills 
Animals,  and  extinguilhes  Flame,  it  therefore  precipitates 
| Lime  from  Lime-water,  and  is  of  greater  /pacific  Gravity  than 

common  Air.  That  fuch  an  Inference  is  liable  to  Error,  has 
been  before  lhevvn, 

i Air  of  the  former  Kind,  (fixed  Air,  or  Choke-Damp) 

■ befldcs  having  been  difcovered  in  various  Caverns,  particu- 
larly the  Grotta  del  Cane  in  Italy,  had  been  alfo  obferved  on 
, the  Surface  of  fermenting  Liquors,  and  had  been  called  Gas 
;by  Van  Helmont.  Dr.  Prieftley’s  Experiments  and  Obferva- 
<tions  on.  different  Kinds  of  Air.  Vol.  I.  Introduction,  P.  3. 

There 


There  are  fome  Confiderations  which  incline 
me  to  belie ve,  that  thefe  Vapours  are  not  Gas  ; 
at  leaft,  that  only  a Part  of  them  is  this  Sub- 
ftance  : For  they  appear  to  be  contained  very 
generally  in  the  Bowels  of  the  Earth,  in  every 
Part  of  the  Globe,  into  the  interior  Part  of  which 
we  have  penetrated  \ and,  in  many  Countries,  as 
for  Inftance,  in  the  Weft  Riding  of  Yorkihire* 
we  can  fcarcely  dig  a Hole  ten  Yards  deep,  with- 
out meeting  with  the  Choke-Damp  j and  yet  the 
Springs  of  thefe  Regions  do  not  denote,  by  their 
acidulous  Tafte,  that  they  contain  an  unufual 
Quantity  of  Gas.  Now,  we  Ihould  expeft,  that 
were  this  Damp,  Gas,  they  would  naturally  contain 
a large  Quantity,  or  be  even  faturated  therewith*  II 
And,  though  the  Exiftence  of  thefe  Vapours  be 
very  general  throughout  the  whole  interior  Sub- 
fiance  of  the  Earth,  yet,  not  one  Spring  in  a 
thoufand  appears  to  be  acidulous •,  or  perhaps  to 
contain  any  Gas  combined  with  Water,  as  will 
be  rendered  highly  probable,  if  not  demonftrated,  1 
hereafter.  Lavoifier  fays,  Cf  the  Wells  at  Utrecht  j 
are  from  eight  to  twenty  Feet  in  Depth,  and  the 
Water  is  railed  by  Pumps.  They  are  covered  A 
with  a Kind  of  Arch:  When,  after  a certain  ji 
Time,  the  Wells  are  opened  on  any  Account,  it 
is  neceflary  to  leave  them  uncovered  for  twelve  I 
Hours  before  any  Perfondelcends  into  them.  Who-  I 
ever  Ihould  venture  to  go  down  into  them  fooner,  I 
would  fuffer  inftant  Death/*  I lhall  obferve  up- 
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on  the  above  Fact,  that  a Stratum  of  the  Sub- 
fiance  compofing  the  Damp,  muft  be  fuppofed 
to  be  formed  upon  the  Surface  of  the  Water, 
Now  were  this  Stratum  Gas,  the  Water  muft  be 
acidulous , became,  before  it  could  be  leparated 
therefrom  fpontaneoufly,  it  muft  be  more  than  fa- 
turated  therewith  ■,  and  whenever  Gas  exifts,  as  a 
Stratum  upon  any  Spring,  it  may  be  pronounced, 
that  the  Water  is  Saturated  with  this  Subftance, 

i * 

and  that  the  Gas  which  is  upon  its  Surface  is  what 
is  called  j Superfluous. 

Secondly,  Thefe  fubterraneous  Vapours  can 
only  be  accounted  for,  bv  the  Fires  that  have 
fublifted,  or  do  fubfift,  in  the  internal  Parts  of 
the  Earth  j and  although  the  chymical  Analyfis, 

, produced  by  this  Means,  may,  probably,  feparate 
: Gas,  as  in  the  burning  of  Subftances  upon  other 
. Occafions  ; yet,  from  Analogy  we  fhould  fuppofe, 

|i  this  will  not  be  fufficient  to  fill  the  Vacuities  of 
the  Bowels  of  the  Earth  with  Gas,  and  faturate 
the  Springs  that  have  flowed  through  Paflages 
communicating  with  thofe  Cavities  for  feverai 
thoufand  Years.  In  Countries  where  no  fubter- 
t raneous  Fires  have  apparently  fibfifted,  as  in  the 
i Englifh  Appennine,  for,  perhaps,  a hundred  thou- 
fand  Years  paft,  the  Springs  flowing  for  this  Pe- 
I nod>  have>  ln  Probability,  carried  off  all  the 
■ Gas  detached  by  the  fubterraneous  Heat.  Let 
us  even  fuppofe,  the  whole  Strata  of  calcareous 
Earth  to  be  deeompofed  by  fub^rranppus  Fire?, 
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it  is  not  likely,  that  the  Gas  would  remain  for 
many  thoufand  Years  in  the  Crannies  and  Caverns 
of  the  Earth,  probably,  expofed  to  the  A6tion  of 
the  Strata  of  quick  Lime,  by  Means  of  Cavities 
in  which  the  Gas  was  contained  communicating 
therewith,  though  at  a con fider able  Diftance,  and 
certainly  to  fubterraneous  Streams  of  Water,  with- 
out being  wholly  combined  with  one  or  both  of 
thefe  Subftances. 

Having  given  the  Reafcns  which  incline  me 
to  believe,  that  thefe  mephitic  Vapours,  or  Damps, 
are  not  Gas,  I fhall  ftate  the  Arguments,  which, 
to  my  Apprehenfion,  render  it  probable  that  they 
are  entirely,  or  principally,  the  Compound  of  Air 
and  Phlogifton,  or  Air  united  with  Phlogifton. 

The  external  Part  of  the  Earth,,  in  every  Part 
of  the  World  yet  explored,  has  been  infefted,  or 
is  infefted,  with  fubterraneous  Fires  ; as  appears 
by  the  Derangement  of  the  Strata,  the  Appear- 
ance of  Earthquakes,  and  the  Eruption  of  Vol- 
canos ; and,  confequently,  there  muft  have  been  an 
immenfe  Quantity  of  the  Compound  of  Air  and  Phlo- 
gifton formed,  far  exceeding  the  Quantity  of  Gas  fe- 
parated  by  this  Combuftion.  But  the  Compound 
of  Air  and  Phlogifton,  is  abforbed  in  a fmall  Pio- 
portion,  by  pure  or  elementary  W ater,  and  that 
very  ftowly  : And,  the  Rain-Water  which  forms 
Springs  being  faturated,  or  nearly  fo,  with  Air, 
does  not  abfor.b  any,  or  but  a fmall  Quantity,  of 
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i this  Compound  of  /,ir  and Phlogifion.  (See  Part  III, 
Exper.  xli,  xlii.  of  this  Work.) 

Therefore,  on  the  Suppofition  of  thefe  fubter- 
raneous  permanent  Vapours,  being  the  Compound  of 
Air  and  Phlogifion , and  not  Gas  as  is  commonly 
fuppofed,  we  can  account  for  its  Origin  and  Sub- 
fiftence  on  more  probable  Grounds,  than  upon 
■ any  other  Suppofition. 

In  Countries  where  there  are  frequent  Erup- 
tions of  Volcanos,  the  mephitic  Vapours  expelled 
by  Re.nts  in  the  Earth,  and  from  Caverns,  arc 
; probably,  a Mixture  of  various  Kinds  of  perma- 
nent Vapour,  that  are  formed  or  feparated  dur- 
ing the  chyrrtical  Analyfis  of  inflammable  Sub- 
I ftances ; namely.  Gas , Oil  of  Metals , and  com- 
mon Air , as  well  as  the  Compound  of  Air  and  Phlo- 
gifion ; becaufe  the  Springs  have  not  had  Time 
to  combine  with,  and  wafli  off,  the  three  firft 
permanent  Vapours. 

We  can  now  account  for  the  Origin  of  the 
i Compound  of  Air  and  Phlogifion , in  every  Part  of 
I the  Atmofphere,  from  the  Quantity  of  that  Sub- 
! ftance  exhaled  from  the  Earth  in  many  Coun- 
i tries,  and  its  conlequent  Diffufion  through  the 
' general  Mals  of  the  Atmofphere  ; as  well  as  from 
! the  Quantity  produced,  by  various  Operations, 

, upon  the  Surface,  of  the  Earth,  in  which  Phlo- 
’ giflon  is  feparated. 

| It  hath  been  demonftrated,  that  certain  Springs 
emit,  either  fpontaneoufly,  or  by  the  Application 
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of  He.it,  Gas,  which,  like  all  other  permanent  Va- 
pour excepting  Air,  fu  Locates  Animals  and  extin- 
guifhes  Flame  j and*  as  feveral  Fountains  have 
been  found  to  kill  Animals  on  drinking  them,  or 
approaching  near  them,  it  hath  been  concluded, 
that  they,  upon  all  Occafions,  produced  this  fatal 
Effedt  by  the  Gas  they  feparated.  The  Lake 
A-verms  was,  in  antient  Times,  as  famous  in 
Hiftory  for  its  Power  of  deftroying  animal  Life, 
as  the  Grotto  del  Cane  is  at  prefent  (Jb). 

Quam  fuper  haud  ullec  pbterant  impune  volantes 
Tendere  iter  Pennis,  talis  fefe'Halitus  atris 
Faucibus  eiFundens  fupera  ad  convexa  ferebat : 

Unde  locum  Graii  dixerunt  nomine  Avernum. 

Virgil,  Lib.  VI.  AEn» 

(h)  “ There  are  upon  Mount  AEtna  feveral  Springs,  fome 
of  fo  deadly  a Quality,  that  Birds  and  JBeafts  have  been  found 
lyingdead  on  their  Banks,  from  having  drank  thefe  Waters.” 
(See  Brydone’s  Tour  through  Sicily  and  Malta,  p.  250.) 

“ Virgil,  and  other  Authors,  fay,  that  Birds  cannot  fly 
over  the  Lake  Avtrnus,  but  that  they  fall  therein  ; a Cir- 
cumftance  favouring  my  Opinion,  that  this  was  once  the 
Mouth  of  a Volcano  ; and  I am  convinced,  that  there  are 
ftill  fome  Remains  of  this  Vapour  upon  this  Lake,  as  P have 
obferved,  there  are  very  feldom  any  Water-Fowl  upon  it;- 
and  when  they  do  go  there,  it  is  only  for  a fhort  1 ime, 
whilil  all  the  other  Lakes,  in  Winter  Time,  are  conftantly 
covered1  with  them.”  (Vide  Sir  William  Hamilton’s  Ac- 
count of  Volcanos.) 

Mr.  Addifon , in  his  Travels  through  Italy,  fays,  “ there 
is  nothing  now  particular  in  the  Lake  Avernus,  formerly  fa- 
mous, according  to  Virgil,  for  its  Steams  of  Poifon,  for  it 
is  plentifully  flocked  with  Filh  and  Fowl.” 


t "7  ] 

It  is  mod  probable,  that  the  permanent  mephitic 
Vapour  that  arifes  lpontaneoufly  from  Waters,  is 
more  frequently  the  Compound  of  Air  and  Phlogijlon 
than  Gas  ; and  for  the  fame  Reafons  that  inclined 
me  to  believe,  that  the  Choke-Damp,  or  Mephitis , 
was  the  Compound  of  Air  and  Phlogijlon  rather  than 
Gas  ; but  this  Question  may  readily  be  determin- 
ed by  th e Tafe  of  the  Water.  If  it  be  not  aci- 
dulous, it  certainly  does  not  produce  fatal  Efredts 
by  the  Gas  it  feparates  fpontaneoufly  becaufe, 
before  it  could  extricate  this  permanent  Vapour, 
it  muft  be  faturated  therewith  : If  it  be  acidulous , 
it  mod  probably  chokes  Animals,  in  Confequence 
of  the  Stratum  of  Gas  apt  to  form  upon  its  Sur- 
face. Moreover,  if  the  Water  be  near  any  Vol- 
cano, or  Rents  of  the  Earth  emitting  Moffetts, 
the  Probability  is,  that  it  abounds  with  the  Com- 
pound of  Air  and  Phlogijlon. 

Sir  James  Lowther  collected,  many  Years  ago, 
a Bladder-full  of  that  fubterraneous  Vapour,  called 
the  Fire-Damp  j by  which  Means,  this  Subflanee 
was  afcertained  to  be  Oil  of  Metals.  If  fome 
Perfon  would  be  at  the  Trouble  of  procuring  a 
Parcel  of  the  Choke  Damp,  it  might  readily  be 
determined  whether  it  be  Gas,  or  the  Compound 
of  Air  and  Phlogijlon , or  fome  other  permanent 
Vapour. 

The  Gas  contained  in  the  Acidula , and  that 
which  is  difcharged  through  Rents  of  the  Ground, 
may  iomerimes  be  produced  in  the  Bowels  of  the 

1 3 Earth, 
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Earth,  by  the  Combination  of  Acids  with  abforbent 
Earth,  as  bv  the  Combination  of  calcareous  Earth 
with  the  vitriolic  Acid  of  Pyrites  : But  the  prin- 
cipal Source  we  know  of,  is  the  Decompofition  of 
calcareous  Strata,  and  the  chymical  Analyfis  of  I 
inflammable  Matters;  for  it  is  not  yet  rendered  i 
perfectly  clear,  that  Gas  is  formed  by  the  Union  of 
Phlogiflon  and  Air,  in  all  Proceffes  in  which  Phlo-  i 
giflon  is  feparated. 

Oil  of  Metals  we  infer,  is  contained  in  the  At- 
mofphere,  becaufe  it  is  produced  by  the  Putre- 
faction of  Vegetables  and  Animals  in  largeTowns, 
marfhy  Grounds,  many  Ditches,  and  boggy  Places; 
and  is  mod  copioufly  difcharged  from  the  Bowels  ! 
of  the  Earth,  by  Means  of  Springs,  which  are 
well  known  by  the  Flame  produced  near  their  I 
Surface  upon  the  Approach  of  a lighted  Candle; 
probably  alfo  by  Rents  in  the  Earth,  and  the  1 
Eruption  of  Volcanos. 

It  is  produced  in  the  Earth,  during  the  chymical  i 
Analyfis  of  the  inflammable  Matter  of  fubterra-  i 
neous  Fires ; which,  therefore,  accounts  for  the 
Origin  of  the  Fire-Damp. 

In  Derbyfhire  we  have  three  peculiar  Sources 
of  the  permanent  Vapours  here  treated  of,  name-  i 
ly,  the  tepid  Springs  of  Buxton , which  feparate  i 
fpontaneoufly  a Subfiance  that  is  probably  the  j 
Compound  of  Air  and  Phlogifton,  to  be  fully  de- 
fcribed  hereafter  ; the  Decompofition  of  Lime-Stone 1 
in  the  making  of  Lime,  in  Confequen&e  of  which 
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the  Atmofphere  is  xonftantly  impregnated  near 
Buxton  with  Gas,  and  a fmali  Quantity  of  the 
Compound  of  Air  and  Phlogifton ; and  the  Pro- 
cefles  for  making  Lead,  that  extricate  or  produce 
Gas,  Oil  of  Metals,  and  the  Compound  of  Air  and 
Phlogifton.  From  a Contemplation  merely  of  the 
Sources  of  thefe  permanent  Vapours,  excepting 
tnofe  Sources  juft  mentioned,  we  fhould  be 
inclined  to  infer,  that  a fmaller  Quantity  of 
thefe  two  Impurities,  viz.  the  Compound  of  Air 
and  Phlogifton , and  Gas , is  contained  in  the  At- 
mofphere of  the  Peake,  than  in  almoft  any  other 
Part  of  England.  The  Quantity  of  thefe  per- 
manent Vapours  does  not  appear  to  be  fo  great, 
as  to  occalion  any  Apprehenfion  of  bad  Effects 
from  breathing  the  Air  at,  or  in  the  Neighbour- , 
hoodofBuxton;  excepting  upon  a near  Approach 
to  the  Subftances  feparating  them,  and  when  the 
Air  is  little  agitated  by  Wind. 

do  form  a Judgment  of  the  Quantity  of  Im* 
purities  in  any  Part  of  the  Atmofphere,  we  muft 
not  only  confider  their  Sources,  but  whether 
any  Means  exift  in  Nature  of  removing  them. 
We  have  already  confidered  the  natural  Means 
exifting  of  purifying  the  Atmofphere  of  the 
Peake,  from  Air  vitiated  by  Inflammation,  Re- 
fpiration,  &c.  called,  perhaps  improperly,  phlo- 
gifticated  Air,  - but  we  have  referved  for  this  Place 
the  Confideration  of  the  Provifions  in  Nature  for 
purifying  atmofpheric  Air  of  Gas  : For,  as  the 
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Quantity  of  this  Subftance  continually  feparated 
or  formed,  and  mixed  with  die  Atmofphere,  is 
very  conftderable,  the  common  Air  defcined  for 
the  Support  of  Life  and  Inflammation,  would 
probably  be  rendered  incapable  of  fcrving  for 
thefe  P urpofes,  were  there  no  Means  provided 
of  freeing  the  Atmofphere  from  this  Im  urity. 

Vegetation  has  no  EfFefl,  as  far  as  we  know,  of 
purifying  the  common  Air  of  Gas,  whatever  may 
be  the  EfTedl  of  this  Operation  on  other  Impuri- 
ties of  the  Atmofphere. 

Air  rendered  impure  by  Gas,  may  be  purified 
by  fixt  vegetable  Alkali,  as  fhown  long  ago  by 
Dr.  Hales;  which  Effedt  may  be  now  explained 
by  Mr.  Bewly’s  Experiments  (z),  which  demon- 
ftrate  that  mild  Alkali,  (a  Subftance  compofed  of 
cauftic  Alkali  united  with  Gas,)  unites  with  Gas, 
and  forms  a neutral  Salt.  There  have  been  alfo 
various  other  Subftances  difcovered  fince  the  Ex- 
periments of  Dr.  Hales,  which  free  Air  of  Gas 
when  thefe  two  Subftances  are  diffufed  through 
each  other,  or  perhaps  combined  together.  A- 
mong  thefe  Means  of  purifying  Air  of  Gas,  there 
is  one  exifting  in  great  Abundance,  and  which 
even  makes  no  inconfiderable  Part  of  the  Globe 
itfeif,  which  there  can  be  no  Doubt  in  confider- 
ing  to  have  great  Influence  on  this  Impurity, 
provided  thefe  two  Subftances  be  placed  under 

(/)  See  Appendix  to  Dr.  Prieftley’s  Experiments  and  Ob- 
fervations,  Vol.  II. 

Circumftances 
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Circumftances  in  which  they  exert  their  Attrac- 
tions upon  each  other.  This  natural  Means  is 
the  Water  of  Seas,  Lakes,  Rivers,  Brooks,  &c. 
It  is  upon  this  Ground  only,  Dr.  Fordyce  explains 
the  Office  of  Water  in  Nature  of  purifying  the 
Atmofphere  ; and  he  makes  a molt  ingenious  and 
original  Obfervation  upon  this  Subjeft,  which 
enables  us  to  underftand  clearly  the  Ablion  of 
Water  upon  the  common  Air  intended  for  Relpi- 
ration  and  Inflammation,  and  to  interpret  various 
natural  Phenomena.  He  obferves  that  Gas,  be- 
ing much  fpeciflcally  heavier  than  Air,  and  not 
being  united  with  it,  muft  occupy,  or  be  con- 
ftantly  tending  to  occupy,  the  lowed  Parts  of  the 
Atmofphere,  and  confequently  be  more  liable  to 
be  abforbed  by  Wdter  upon  the  Sun  ace  of  the 
Earth.  This  Property,  together  with  the  Agi- 
tation of  the  Atmofphere,  and  the  Motion  of  thefe 
Waters,  are  Circumftances  diffident  to  produce 
a Combination  of  the  Gas  contained  in  the  Atmo- 
fphere with  the  Water  upon  the  Surface  of  the 
Earth. 

Now  confidering  that  the  Quantity  of  flowing 
Water  upon  the  Surface  of  the  Land  in  the  Peake 
is  not  fo  great  as  in  many  other  Countries  and 
that  this  Region  is  nearly  in  the  Middle  of  the 
Ifland,  between  the  German  Ocean  on  one  Side, 
and  the  Irifli  Sea  on  the  other,  we  may  infer, 
that  the  common  Air  of  the  mountainous  Part  of 
Derbyfhire  is,  on  this  Account,  liable  to  contain 

a greater 
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a gi  eater  Quantity  of  Gas  than  many  other  Cli- 
mates of  this-'Ifland.  Whether  this  be  the  Fa<5t 
er  not,  mu  ft  depend  upon  the  Refult  of  the  En- 
quiry hereafter  to  be  made,  concerning  other  na- 
tural Means  of  feparating  Gas  from  "the  Atmo- 
fphere,  or  qf  diminilhing  its  Effects  as  an  Im- 
purity. 

There  are  many  Subftances  in  a State  of  Fluidity 
contained  in  the  Atmofphere,  but,  ofthefe,  Wa- 
ter  only  is  there  Jufpended  frequently  and  generally 
in  Air  that  is  refpired,  and  by  which  Eftedls  are 
1 known  to  be  produced  on  the  human  Frame  in 
every  Part  of  the  Earth. 

In  the  Peake  of  Derbyfhire  the  Atmofphere  is 
more  frequently  blackifh  or  dark-coloured,  mifty 
and  foggy,  and  fenfibly  humid,  or  betokens  Hu- 
midity or  Dampnefs,  by  altering  the  Dimenfions 
of  Subftances,  more  frequently  than  in  the  left 
eminent  Countries  adjacent. 

Moreover,  the  Clouds,  which  are  nothing  but 
Portions  of  Air,  with  Water  fufpended  in  them, 
in  this  Tradt  of  high  Land,  are  fufpended  near  the 
Surface  of  the  Earth,  and  frequently  reft  upon 
the  Summits  of  the  Elills,  or  are  intercepted  in 
their  Paffage  from  one  Part  to  another  by  the 
Mountains,  againft  the  Sides,  or  on  the  Tops  of 
which  they  are  frequently  obferved  to  reft.  This 
humid  or  hazy  Atmofphere,  frequently  prevails 
for  feveral  Weeks  together  in  Summer.  Either 
this  State  prevails,  or  the  Tranfitions  from  a fe- 
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rene  to  a cloudy  Sky,  happen  alrfloft  daily ; fo 
that  a Perfon,  judging  of  the  State  of  the  Vv  ea~ 
ther  in  this  Country,  according  to  what  he  has 
obferved  in  lefs  mountainous  Regions,  would  be 
much  deceived ; for  it  is  very  common  to  have  a 
dark  black  Morning  threatening,  according  to 
ufual  Appearances,  a rainy  Day,  although  this 
Appearance  foon  changes  into  a ferene  Sky.  The 


reverfe  of  this  as  frequently  happens. 

It  has  been  humouroufly  faid,  on  Account  of: 
the  frequent  cloudy  Weather,  cc  that  the  Sum 
fnine  is  juftly  reckoned  one  of  the  Wonders  of 
the  Peake.” 

I fhall  premife  a few  general  Obfervations, 


after  which  there  will  be  no  Difficulty  in  explain- 
ing thefe  Appearances  of  the  Atmofphere,  in  the 
North  Part  of  Derbyfhire. 

It  has  been  before  obferved,  that  Air  diffiolves 
Water  ( k ),  or  that  Water  ispoffibly  a conftituent 
Part  of  Air.  Air  containing  Water  in  a State  of 
Solution , is  perfedtly  dry ; and  the  moft  tmnfparent 
Subftance  in  Nature: — is  that  Subftancenvhich,  of 
all  Things,  bends  or  refradts  leaft  the  Rays  of 
Light  in  their  Paffiage  through  them. 

The  Law  relating  to  Solution  in  Fluids,  ob- 
tains with  permanent  Vapours,  in  fo  far  as  the 
Quantity  of  IVater  a given  Portion  of  Air  can  dijfolve 
is,  cat.  par.  in  Proportion  to  its  Heat.  But  there 


(k)  Phil.  Tranf.  Vol.  LV.  Art.  xxiii.  on  Evaporation,  by 
Dr,  Hamilton. 

is, 
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is,  alfo,  another  Law  governing  Solution  in  perma- 
nent Vapours,  which  is,  that  the  Quantity  of  Fluid 
' an  “If'gned  Portion  of  permanent  Vapour  tan  dijfolve, 
is,  c<et . par.  in  Proportion  to  its  Density.  * 

When  a Menftruum  is  faturated  with  any  Sol- 
vend>  it  may  have  any  Portion  of  the  Solvend 
chfrufed,  or  mixed  with  it.  For  Inftance,  after 
fixed  Alkali  is  faturated  with  acetous  Acid,  any 
Portion  of  this  Acid  may  be  diffufed  through  the 
neutral  Salt  formed  of  acetous  Acid  and  fixed  Al- 
kali. 

Dry  Air  which  is  faturated,  or  nearly  faturated 
with  Water,  and  denfer,  and  nearly  as  warm  or 
warmer  than  the  Atmofphere  of  the  Peake,  when 
blown  into  this  Country,  will  be  pretty  certainly 
rendered  lefs  den  fe,  and  mold  probably,  be  cool- 
ed; in  Conjequence  of  which,  the  lolyent  Powers 
of  this  Air  being  diminifhed,  it  will  be  apt  to 
precipitate  Water ; and  if  only  fuch  a Diminution 
of  thefe  Powers  take  Place,  as  to  precipitate  a 
Portion  of  Water  that  fliall  not  be  able  to  over- 
come by  its  Gravity  the  Cohesion  of  the  Air,  it 
will  remain  fufpended,  and  produce  a humid, 
and  lefs  tranfparent  or  turbid  Stafe  of  the  Atmor- 
fphere.  This  rainy  or  foggy  Weather  may  happen, 
whenever  the  Wind  blows  from  any  Point  of  the 
Compafs,  excepting  that  which  carries  Air  from 
the  Northward  diredlly  along  the  Courfe  of  the 
Anglo-Appennine,  andcontinueforfeveral  Weeks,  i 
provided  Air  of  the  Properties,  and  from  the  Points 
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bftheCompafs  above-mentioned,  be  blown  during 
fuch  a Time  into  the  Peake. 

. The  alternate  States  of  tranfparent  and  cloudy 
Skies,  that  take  Place  almoft  daily  in  Summer, 
ate  probably  occasioned  by  the  warmer  and  denfer 
Air  of  the  Vales  being  blown  over  the  higher 
Land.  The  Air  from  thefe  Places,  may  be  confi- 
dered  as  only  Portions  of  fuch  Air  as  were  above 
Stated  to  be  blown  for  a longer  Time  j and  conie- 
quently  their  Effecfts  are  only  of  a ITiort  Duration, 
The  Atmofphere  is  only  able  to  Support  Clouds 
for  a certain  Height,  above  the  Level  of  the 
Sea.  In  Countries  where  the  Altitude  of  the 
Land  is  confiderably  above  the  Level  of  the  Sea, 
Clouds  are  apt  to  creep  near,  or  upon,  the  Sur- 
face of  the  Ground  ; and  in  their  Paffage  through 
the  Atmofphere,  are  liable  to  be  intercepted  and 
attradled,  by  the  Summits,  or  Sides  of  the  Moun- 
tains } therefore,  as  the  Peake  is  much  higher  in 
the  Atmofphere  than  the  Land  of  the  neighbour- 
ing Countries,  the  Hills  are  frequently  obferved 
to  have  Clouds  refting  again!!  their  Sides,  and 
crowning  their  Tops.  The  turbid  State  of  the 
Atmofphere  in  this  Region  and  the  Appearances 
in  Confequence  of  this  State,  agree  with  thofe  of 
the  Atmofphere  of  other  elevated  Tradls  of  Land; 
in  which,  alfo,  the  Water  Impended  in  the  Air, 
hath  been  obferved  by  hygrometrical  Observa- 
tions. 
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As  It  has  been  long  obferved ',  that  the  human 
Confutation,  both  in  Health  and  Hifeafe , is  much 
ajfefted,  in  many  Cafes , by  Moifiure  of  the  Atmo- 
fphere , z7  will  be  neceffary , that  the  Effects  of  this 
humid  State  of  the  Air  of  the  Peake,  be  confidered 
in  Prahiice. 

Befiaes  the  above-mentioned  Subftances,  which 
are  diffufed  through  the  Atmofphere,  of  probably, 
every  Part  of  the  Globe,  there  are  a great  Num- 
ber of  fofltl  Subftances  j to  wit.  Acids,  Alkalies, 
Earths,  metallic  Subftances,  and  Inflammables  ; 
alfo,  various  Kinds  of  permanent  Vapours,  with 
the  Properties  of  which,  we  are  not  acquainted, 
to  be  able  to  refer  them  to  any  particular  Species 
of  Things  3 liable  to  be  contained  in  the  Atmo- 
fphere, and  in  that  Vehicle  to  affett  human 
Health. 

‘ The  great  Source  of  almoft  all  thefe  Subftances 
is  Volcanos  3 preceding,  and  during  the  Eruption 
of  which,  the  Air  has  been  fo  affe&ed  as  to  poifon 

Birds  and  other  Animals,  in  the  Vicinity  of  thefe 

/ / 

grand  and  wonderful  Appearances  of  Nature. 

The  fecond  general  Source  is,  the  Practice  of 
various  mechanical  Arts,  by  which  a Variety  of 
Subftances,  poifonous  or  hurtful  to  animal  and 
vegetable  Life,  are  mixed  with  the  Air  of  the 
Atmofphere.  We  have  Examples  of  this  Fa£t  in 
Derbyfhire,  where  the  Air  is  impregnated  to  fo 
great  a Degree,  with  various  foflil  Subftances, 
but  principally  with  Calx  of  Lead,  near  the  Fur- 
naces 
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liaccs  for  (melting  the  Ores  of  Lead,  that  Ve- 
getables  are  either  deftroyed,  or  grow  near  them 
in  a weak  and  fickly  Manner. 

But  the  Effects  of  thefe  Agents,  in  contami- 
noting  the  Atmofphere,  by  mixing  therewith  vari- 
ous Bodies,  are  not  extenfive,  and  only  prove 
noxious  to  Life  and  Health  near  the  Place  of 
their  Separation ; for  they  are  at  greater  Diftances, 
either  depofited  by  their  Gravity  upon  the  Sur- 

Iface  of  the  Earth,  or  are  abforbed  by  Water;  or 
elfe  they  are  fo  diluted,  by  being  diffufed  through 
. a large  Part  of  the  Atmofphere,  as  to  be  innocent 
in  their  Confequences. 

It  has  been  rendered  extremely  probable,  if  it 
I be  not  demonftrable,  that  there  are  various  Species 

I of  Animals  which  have  their  Birth,  and  which 
grow  and  live  in  the  Atmofphere  of  particular  Re- 
gions ; but  the  Effects  of  thefe  animated  Beings, 
Natives  and  Inhabitants  of  the  Air,  on  human 
Sy Items,  are  not  known. 

But,  of  all  the  Subftances  Jufpended  in  the  Atmo- 
fphere ^et  known,  the  Properties  of  thofe  Things 
which  are  the  efficient  Caufe  of  epidemic,  and 
many  contagious  Difeafes,  Mtafmata. , are  of  the 
greateft  Importance  to  be  underftood.  Thefe 
Occafions  of  Difeafes,  are  Subftances  Jufpended  in 
the  Atmofphere,  and  generated  efpecially  in  fenny 
and  marffiy  Grounds ; certain  Soils,  under  par- 
ticular Circumftances  of  Moifture;  Rivers,  when 
exhaufted  of  a great  Part  of  their  natural  Quantity 

of 
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of  Water ; and  by  the  Putrefaction  of  animal  or 
vegetable  Subftances,  in  which  is  comprehended 
foul  or  confined  Air,  accompanied  with  peculiar 
Circum  fiances. 

Thefe  Miaftnata , which  have  the  above-men- 
tioned Origin,  occafion  intermittent,  and  various 
Species  of  continued  Fevers,  the  Plague,  &c. 
but  we  do  not  know  more  of  the  Properties  of 
thefe  Subftances,  than  their  Source  and  Effedls  in 
“producing  Difeafes  ; for  we  are  ignorant  whether 
they  be  Solids,  Fluids,  or  permanent  Vapours.; 
nor  are  we  acquainted  with  their  Tafte,  Smell, 
Colour,  or,  in  fhort,  with  any  Part  of  their  chy- 
mical  Hiftory.  It  is  probable  their  Bulk  is  not 
fo  great,  as  that  their  Exiftence  in  any  Part  of  the 
Atmofphere  may  be  difcovered  by  the  Ted  of 
nitrous  Gas  ; and  hence,  as  before  obferved.  Air 
containing  an  unufually  fmall  Portion  of  all  ex- 
traneous Matters,  excepting  thofe  we  are  treat- 
ing of,  would  not,  on  that  Account,  require  lefs 
nitrous  Gas  to  faturate  it,  but  Air  of  an  Atmo- 
fphere innocent  in  its  Effefts,  containing  a larger 
Quantity  of  the  Air  united  with  P hi o gift  on,  and 
other  extraneous  Matters,  would  be  faturated  by 
a fmaller  Quantity  of  nitrous  Gas : Therefore,  by 
the  Effects  of  this  Ted,  as  hitherto  mentioned  by 
Obfervers,  we  ffiould  draw  falfe  Conclufions. 

It  doth  not  appear,  that  the  Moor-Land  of  > 
Derbyfhire  begets  any  efficient  Caufe  of  Fevers, 
or  other  epidemic  Diforders : So  that  the  conta- 
gious 
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gious  Difeafes  which  appear  in  this  Country,  are 
either  generated  by  Putrefadtion,  or  they  are  im- 
ported from  other  Regions.  It  has  been  obferved, 
by  feveral  Pradtitioners,  that  intermittent  Fevers 
in  particular,  never  make  their  Appearance  in  the 
Peake.  There  is  a particular  Difeafe  in  this 
Country  called  the  Derby-Neck , but  by  what  effi- 
cient Caufe  it  is  produced,  I have  not  learnt. 

It  is  not  improbable,  that  Matters  feparated 
from  Animals  and  Vegetables  in  the  Performance  of 
their  Functions,  may  affect  the  human  Frame,  when 
conveyed  by  the  Air  of  the  Atmofphere,  as  well 
as  the  State  of  Electricity  of  the  ambient  Air ; and 
alfo  fome  phofphoric  Vapours  but  the  Effects  of 
thefe  Subftances  on  livings  Animals  have  not  been 
in vefti gated,  and  therefore  we  can  make  nopradti- 
cal  Inferences. 

Moreover  Light,  whether  confidered  as  an  Ema- 
nation, or  as  a l ibration  of  an  ethereal  Subftance 
excited  by  the  Sun,  is  not  produced  in  fuch  Quan- 
tity in  the  Peake,  as  in  lefs  mountainous  Coun- 
tries in  the  fame  Latitude,  on  Account  of  the 
State  of  the  Air  of  this  Region  above-defcribed. 
Rut  of  the  Effedts  of  this  Subftance  or  Property 
on  Plealth  or  difeafed  Habits,  we  have  no  Obfer- 
Vations, 


» 

C H A P„ 


K 


i 


C *3°  ] 


CHAP.  Y. 

the  Qiiantity , Frequency , and  Form  of  Water  puff- 
ing through  the  Atmofphere  to  the  Surface  of  the 
Earth. 

H E uniform  Obfervation  of  Perfons  who 
i have  refided  in  the  Peake,  as  well  as  the 
Inference  that  naturally  follows  concerning  moun- 
tainous Regions  is,  that  a much  greater  Quantity 
of  Rain , and  alfo  Snow , falls  in  this  Country , than 
in  the  lefs  elevated  Lands  adjacent. 

About  Buxton,  and,  I imagine,  alfo  in  the 
other  Parts  of  the  high  Peake,  in  the  Summer 
Months,  it  is  common  to  have  an  inceffant  Fall 
o f Rain  for  many  Weeks  fuccefllvely  ; but  about 
Matlock,  where  the  Moorland  is  of  much  lefs 
Altitude  than  the  Part  juft  mentioned,  I am  told, 
this  Appearance  never,  or  very  rarely  happens. 
This  Fa<5t  is  worthy  of  particular  Attention. 
During  the  Summer  Months,  if  there  are  not  in- 
ceffant  Rains  for  many  Weeks  together,  there  are 
imany  rainy  Days,  and  very  frequent  Showers,  in 
the  whole  Peake : About  Buxton,  in  particular, 
there  is,  in  this  Seafon,  fcarcely  a fhowerlels  Day. 
For  the  molt  Part,  thefe  Showers  are  fud'den  in 
their  Appearance,  oftentimes  fcarcely  announced 
by  a previous  Obfcurity  of  the  Heavens,  and  are 
as  fuddenly  fucceeded  by  a ferene  Sky. 

4.  Much 
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Much  Water  is  precipitated  aifo  in  the  Form 
of  Fogs  or  Mifls . In  a Summer-Morning,  par- 
ticularly, the  Summits  of  the  Hills  are  feen  to 
reek,  as  it  were,  with  Fogs,  exaCtly  like  the  Smoke 
from  a large  Fire  afcending  out  of  a Chimney. 

In  the  Winter  and  the  Spring-Months  there  is 
a confiderable  Quantity  of  Snow , far  exceeding 
both  in  Quantity  and  in  the  Time  it  remains  up- 
on the  Earth  in  that  Form,  that  which  falls  on 
the  neighbouring  lefs  elevated  Land. 

Water  alfo  falls  very  frequently  in  the  eftival 
and  autumnal  Months,  as  well  as  in  other  Sea- 
fons,  in  the  Form  of  Hail. 

The  peculiar  Occafion  of  thefe  Appearances 
may  be  readily  underftood,  by  applying  the  Prin- 
ciples laid  down  to  explain  the  Humidity  of  the 
Atmofphere  of  the  Peake,  p.  123,  144. 

When  the  Water  falls  in  a fluid  State  in  con- 
tinued Rains,  or  Showers  ; or  in  a Jolid  and  cry - 
flallized  State  in  Snow  and  Hail,  the  humid  Air 
faturated  with  Water  wafted  into  the  Peake,  is 
ratified,  and  alio  cooled  to  fuch  a Degree,  as  to 
occafion  a more  copious  Precipitation  than  hap- 
pened in  order  to  produce  moift  Air;  fo  that  the 
Particles  of  Water  unite  in  Maffes  capable  of 
paffing  through  the  Atmofphere  to  the  Earth  by 
their  Gravity,  in  Oppofition  to  the  Attraction  of 
Cohefion,  or  Vifcidity  of  the  Air.  If  the  Tern- 
perature  of  the  Atmofphere  when  the  Water  is 
precipitated,  and  through  which  it  pafies,  be  not 
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of  lcfs  Heat  than  about  32°  Degrees  of  Fah.  Then 
it  falls  in  a fluid  State,  or  it 'rains;  but  in  lefs 
than  that  Keat  it  is  a cryjtaUized  Solid,  and  b 
precipitated  in  the  Form  of  Snow. 

Hail  is  fuppofed  to  be  Snow  rendered  partially 
fluid  in  its  Tallage  to  the  Earth,  and  feveral 
Mafifes  of  this  partially  melted  Snow,  united  again, 
rendered  folid,  and  cryftallized  in-  a different 
Form. 

Dew  is  occafioned  by  the  Earth,  heated  by  the 
Sun  after  a Summer’s  Day,  evaporating  Water ; 
which  from  the  Coolnefs  of  the  Evening  Air,  and 
in  the  Night,  is  only  fufpended  ;■  and  in  fuch 
Quantity  as  occafions  the  Particles  to  unite,  and 
fall  to  the  Earth. 

The  Reeking  of  the  Summits  of  the  Hills,  is 
owing  to  the  Evaporation  of  Water,  from  particu- 
lar rnoifl  or  wet  Spots  upon  their  Tops,  into  the 
incumbent  cool,  and  rare  Air,  by  which  it  is  con- 
denfed  into  a Column  of  Fog,  that  difappears  a 
few  Hours  after  Sun-rife,  by  the  Air  being  then 
fufficiently  heated  to  diffolve  the  Water  that  eva- 
porated from  the  wet  Places. 

The  Reader  will  not  be  at  a Lofs  to  account  for 
the  Manner  in  which  fo  large  a Quantity  of  Wa- 
ter precipitated  from  the  Atmofphere  is  difpofed 
of,  when  he  recolleffs,  that  it  gives  Rife  in  this, 
and  other  Parts  of  the  Englifh  Appennine,  to  al- 
moft  all  the  Rivers  that  flow  into  the  Irilh  Sea  on 
one  Side  of  it,  and  the  German  Ocean  on  the 

other.. 
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other.  One  of  the  chief  Ufes  of  this  Ridge  of 
high  Rand  feemingly  is,  to  precipitate  Water  from 
the  Air  blown  over  the  If  and,  for  the  Utility  of 
the  adjacent  lefs  elevated  Regions. 

Pradlitioners  in  directing  Patients  to  live  itj 
certain  Climates,  will  find  it  neceffary  to  confider 
the  Influence  arifing  from  long  continued  or  daily 
Precipitations  of  Water.  Water  contained  in 
the  Atmofphere  in  a fufpended  State,  and  alfo 
Water  frequently  falling  through  the  Atmofphere 
in  a fluid  Form  to  the  Surface  of  the  Earth,  will 
have  the  Effe£t  of  uniting  with  Gas  diffufed 
through  the  common  Air;  and  confequently, 
from  the  frequent  humid  States,  and  almofl:  daily 
Precipitations  of  Water  in  Rain,  we  may  juftly 
conclude,  the  atmofpheric  Air  of  this  Region  to 
be  more  free  of  Impurity  arifing  from  Gas  con- 
tained therein  in  a State  of  Sufpenfion,  than  in 
Countries  where  contrary  States  of  the  Atmo- 
fphere prevail.  Moreover,  Water  will  combine 
with  or  wafli  off  almofl:  every  Kind  of  Subfiance 
Jufpended  in  the  Atmofphere,  excepting  Water ; 
fo  that,  on  this  Account,  we  fliould  exped  to 
find  the  Moor-Land  Air  of  this,  Region  void  of 
almofl  all  extraneous  Subfiances,  excepting  Water  % 

a Circumftance  never  befpre,  as  far  as  I know! 
fuggefted. 
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CHAP.  VI. 

V he  Motion  of  the  Atmofphere. 

TH  E continued  Rains,  or  the  rainy  and 
fhowery  Days,  and  the  alternate  clear  and 
dark  Skies,  in  the  Peake,  are  commonly  pre- 
ceded and  accompanied  by  Wind. 

We  want  Observations  to  inftrudt  us,  from 
what  particular  Points  of  the  Compafs  the  Winds 
blow  at  particular  Times ; and  what  may  be  their 
Duration,  Succeffion,  and  Degree. 

Winds  accompanying  or  preceding  the  con- 
tinued Rains,  and  rainy  Days,  proceed,  in  all 
Probability,  from  the  general  Caufes  of  Winds 
of  this  Ifland  ; but  the  Winds  preceding  and  at- 
tending the  fudden  Precipitations  of  Water  from 
Small  Portions  of  the  Atmofphere,  probably  blow 
from  all  Points  of  the  Compafs,  and  arife  from 
local  Caufes. 

The  frequent  Winds  along  with  Showers,  are 
generally  fudden  in  their  Appearance,  and  blow 
with  great  Brifknefs  or  Violence  j fo  that  they 
are  often  Gufts  and  Storms , that  before,  or  with, 
the  ceafing  of  the  Showers,  are  Succeeded  by 

Calms,  and  Serene  Weather. 

The  Atmofphere  of  the  Peake  then,  is  with 
Some  Degree  of  Conftancy,  either  well  ventilated 

bv  Currents  of  Air,  from  the  Subjacent  Lands 

and 
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and  Seas,  or  by  partial  Motions  of  the  Air,  from 
Caufes  fubfifting  within  this  Region  of  high  Land. 

The  EfFefts  of  the  Winds,  or  Agitation  of  the 
Atmofphere,  have  been  much  noticed  by  the 
mod;  antient  Writers,  efpecially  by  thofe  who 
have  written  upon  peftilential  Difeafes. 

Some  Winds  are  obferved  to  excite  epidemic 
and  contagious  Difeafes  ; others,  to  interrupt  or 
difpel  them.  The  large  Fires  in  the  open  Air, 
employed  (/)  fo  frequently  in  Times  of  conta- 
gious Difeafes,  to  prevent  their  Progrefs,  appear 
to  havethat  Effeft,  by  exciting  an  artificial  Wind, 
rather  than  by  any  Thing  added  to,  or  deftroyed 
in  the  Atmofphere,  during  the  burning  of  Sub- 
ftances. 

It  may  at  firft  Sight  appear,  that  as  much  Mif- 
chief  may  be  done  as  is  removed  by  blowing 
Weather ; but  the  Winds,  which  are  the  Vehicle 
of  the  Occafions  of  Difeafes,  can  fcarcely  be  claffed 
among  thofe  brifk  Winds,  which  blow  fo  frequent- 
ly in  mountainous  Regions,  nor  are  they  accom- 
panied with  fuch  Quantities  of  Rain  ; therefore  it 
may  be  inferred,  that  the  Winds,  by  diffufmg  any 
noxious  Subfiances , whether  they  be  Solids , Fluids,  or 
permanent  V fours,  through  the  general  Majs  of  the 

(/)  “ Hippocrates,  cum  ab  Illyria  peftis  Gracis  immineret, 
accenfis  Sylvis  earn  avertit,  qua  de  Caufa  Gracia  ei  ftatuam 
pd?o  capite  tefto  locavit  ;equalefque  cum  Hercule  Hippocrati 
Ho ri ores  decrevn,  quod  ceu  alter  Hercules  Monftrorum  Dq- 
mitor,  peftem  a Gracia  averterit.” — Sennertus. 
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Atmofphere  ; as  well  as  Rain^  by  w.afhing  them  off, 
combining  with , or,  perhaps , decompofing  them , 
render  the  Atmojphere  of  the  Peake  more  pure  or  free 
from  extraneous  Subfiances , than  the  lefs  elevated 
Countries',  and  confequently,  the  Phyfician  will 
have  a Ground  for  his  Condudl  in  the  Treatment  of 
Difeafes , founded  upon  the  Confideration  of  the  Pu- 
rity of  the  Air  of  this  Region , ariftng  from  thefe 
Circumjlances. 

We  have  now  ftated  the  particular  Properties 
of  the  Atmofphere  of  the  Southern  Extremity  of  the 
Britifh  Appennine , or  the  Moor-Land  of  Derby- 
fhire,  with  the  View  of  diftinguifhing  the  Effects 
of  Buxton- Water  from  thofe  of  the  Atmofphere ; 
and  of  furnifhing  Pradtitioners  with  a better  Foun- 
dation for  Pradlice,  than  mere  Conjedture. 

Further  Grounds  of  Pradtice  might  have  been 
obtained,  by  a Hiftory  of  the  Health  of  the  Natives 
of  the  Peake , viz.  their  Form ; the  peculiar  State 
of  the  Fundtions  of  the  Body  and  Mind  3 their 
Fecundity;  Difeafes;  Duration  of  Life,  &c.  But 
a farther  Profecution  of  this  Subjedt,  was  not 
confident  with  my  other  Engagements.  I mult 
not  omit,  that  it  is  a general  Opinion,  that  the 
Air  of  this  Part  of  Derbylhire  is  favourable  to 
long  Life ; but  whether  the  Fadt  upon  Enquiry 
would  be,  an  unufual  Number  of  People  who  have 
lived  to  great  Ages,  I have  not  been  able  to 
learn.  If,  however,  this  fhould  prove  to  be  the 

Truth,  the  Inference  would  not  be  fair,  that  the 
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Lives  of  Natives  of  different  Regions  might 
be  protracted,  by  tranfporting  themfelves  into 
this  Country.  It  is  found,  that  the  Atmofphere 
in  which  a Perfon  is  born,  of  whatever  Nature  it 
be,  is  often  capable,  of  reftoring  Health,  that  is, 
enjoyed  indifferently,  in  what  are  reckoned  more 
falubrious  Climates  : 

<<  — . — -Cuftom  moulds 

“ To  ev’ry  Clime  the  foft  Promethean  Clay: 

“ And  he  who  fi-rlt  the  Fogs  of  ElTex  breath’d, 

“ (So  kind  is  native  Air)  may  in  the  Fens 
Of  ElTex,  from  inveterate  Ills  revive, 

*c  At  pure  Montpelier  or  Bermuda  caught.” 

Armstrong. 

> » 

It  is  alfo  an  Obfervation  made  by  the  Antients, 
and  which  has  been  found  by  Phyficians  in  fub- 
fequent  Ages  to  be  perfe&ly  juft,  that  Change  of 
Climate  (m)  is  favourable  to  the  Reftoration  of 
Health,  independent  of  any  Confiderations  with 
RefpeCt  to  the  different  falubrious  Qualities  of 
the  Atmofphere  of  various  Regions  ; and  as  the 
Atmofphere  of  the  Peake  is,  on  many  Accounts, 
very  different  in  its  Properties  from  aim  oft  all 
other  Countries  of  this  Iftand,  a Removal  into  it 
may  be,  on  this  Ground,  very  frequently  a Means 
of  removing  Difeafes. 

(»)  “ Peflimum  asgro  ell  Coelum,  quod  segrum  fecit ; 
adeo  ut  in  id  quoque  Genus,  quod  Natura  pejus  eft,  in  hoc 
'Hatu  Salubria  Mutatio  fit.” — Celjus. 
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The  Inferences  I have  made  from  the  preceding 
Hiftories  are  but  few,  becaufe  the  Limits  of  this 
Work  did  not  admit  them : and  I rather  chufe 
each  Phyfician  to  make  the  Application  his  own 
Judgment  fuggefts,  than  to  be  liberal  of  my  own 
practical  Decifions. 

I lhall  juft  point  out  further,  that  in  forming 
a Judgment  of  the  Application  of  the  Mountain- 
Air  of  the  Peake,  not  only  the  Effect  of  its  par- 
ticular Properties  jhould  he  confideredfingly , hut  of 
the  whole  in  Conjunction. 

Being  now  inftruded  in  fome  Knowledge  of 
the  external  Form,  and  internal  Strudure  and 
Properties  of  the  Earth,  we  Ihall  be  better  qua- 
lified to  attempt  the  fecond  Part  of  this  Work, 
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PART  II. 

History  of  the  Chymical  Qualities 
OF  THE  TEPID  WATERS  OF  BUXTON. 

SECTION  I. 

Of  the  Properties  of  the  tepid  IVaters  of  Buxton , 
that  are  difcovered  immediately  by  the  external 
Senfes , and  of  their  Temperature  and  Specific  Gra- 
vity, as  they  appear  experimentally.  To  which  is 
premifed , a Dejcription  of  the  external  Form  of 
the  Country , and  of  the  Structure  and  Contents  of 
the  Earth , at  and  environing  Buxton  ■,  alfo , va- 
rious Particulars  relating  to  the  Number  and 
Situation  of  thefe  tepid  Springs. 

t 

rpHE  tepid  Springs  of  Buxton  arife  out  of 
6 the  Earth  in  a Vale,  environed  by  hilly, 
or  more  properly,  uneven  wavy  Land ; on 
the  South  Side  of  the  Rivulet  Wye,  within  the 
Diftance  of  forty  or  fifty  Yards  from  each  other, 
and  about  half  a Mile  from  the  Source  of  this 
Rivulet ; or,  perhaps,  more  accurately  fpeaking, 
of  the  Part  where  it  burfts  from  the  natural  fub- 
terraneous  Paffage  that  conveys  it  from  Ax-Edge 
to  this  Vale. 

The  uppermoft  Stratum  on  the  South  Side  of 
the  above  Rivulet  is  the  firfi,  or  black  Lime- 
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Stone-,  which  has  been  burnt.  Time  Immemo- 
naliy,  to  Quick-Lime,  on  an  adjacent  Hill, 
as  appears  from  the  large  Groupe  of  whitilh 
conical  Heaps  of  Lime-Stone-Kilns,  and  Rub- 
bifli,  left  after  burning  this  Stone  to  Quick- 
Lime. 

1 his  Stratum  is  covered  in  fomc  Parts  with 
Fragments  of  Shaie,  of  a few  Feet  in  Thicknefs, 
and  perhaps,  alfo,  by  the  Clay  of  which  Bricks 
are  made  in  the  above  Vale. 

On  the  North  Side  of  this  Rivulet,  the  fupe-. 
iioi  otiatum  is  firft  Shale>  but  after  afcending  to- 
wards the  Summit  of  the  Hill  on  this  Side  the 
JVye,  it  is  Grit-Stone , incumbent  on  this  Shale 
and  the  other  Strata  before  fully  defcribed,  that 
conftitute  fc  the  Cruft  of  the  Earth”  in  the  Peake. 

The  loofe  Stones  in  the  Rivulet  in  this  Part  of 
the  Vale,  are  chiefly  rounded  or  broken  Maftes  of 
Iron-Stone,  iome  of  which  are  entitled  to  the  Ap- 
pellation of  Iron-Ores.  It  appears,  that  the 
Earth  for  a fhort  Diftance  on  each  Side,  and  un- 
der the  Wye  at  Buxton,  does  not  confift  of  the 
above-defcribed  Strata  on  each  Side  of  this  Ri- 
vulet, but  is  compofed  of  loofe  Mafles  of  Stone, 
which  are  feeminHy  Part  of  the  Strata  natural  to 
this  Region  broken  to  Pieces : So  that  the  Strata 
on  each  Side  of  the  Wye,  or  Vale  through 
which  it  runs,  are  feparated  from  each  other  I 
by,  apparently,  a Chafm  that  has  extended 
nearly  through  the  Middle  of  this  Vale  filled 
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lip  with  fractured  or  loofe  MafTes  of  Stone,  called 
Rubble i over  which  Chafm  the  Rivulet  flows, 
and  upon  which  the  new  Building,  the  Crejcent , 
and  other  Houfes  are  eredted. 

The  Deficiency  of  the  Stratum  of  Grit-Stone 
and  Shale  on  the  South  Side  of  the  Wye,  'and 
their  Appearance  on  the  North  Side  of  this  Ri- 
vulet, indicate,  that  a Fracture  of  the  Earth  has 
here  happened,  which  has  removed  the  two  fu- 
perior  Strata  in  one  Part.  The  original  or  ho- 
rizontal Pofltion  of  thefe  Strata  has  been  alfo 
changed  ; for  on  digging  into  the  Earth,  the  in  - 
dined  Pofltion  of  the  Strata  has  been  obferved  j 
— on  the  South  Side  they  are"  fo  confiderably  in- 
clined, that  at  about  a Mile  South  of  Buxton  on 
the  Afhburne  Road,  the  firfl:  Toad-Stone  bajfets  or 
becomes  the  moft  fuperior  Stratum ; and  were  the 
Rubble  that  now  fills  up  the  Chafm  in  this  Vale  re- 
moved, and  the  Strata  on  each  Side  of  it  brought 
into  Contact  with  each  other,  the  firfl:  Lime- 
Stone  on  the  South  Side  of  the  Wye  would  touch 
the  Stratum  of  Shale  on  the  oppofite  Side;  and 
the  firfl:  Toad-Stone  on  the  South  Side,  would  be 
in  Contad  with  the  firfl:  Lime-Stone  of  the  North 
Side.  As  Part  of  the  Stratum  of  Grit-Stone 
is  wanting  immediately  on  the  North  Side  of  the 
Rivulet  at  Buxton,  the  uppermoft  Stratum  to  a 
Sertairr  Di  fiance  from  the  Rivulet  on  the  North 
Side  is  Shale,  after  which  towards  the  Summit  of 
:He  Mountain,  it  is  Grit- Stone.  See  Plate  I. 
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The  Soil  ot  the  Land  in  this  Vale  is  barren, 
but  cultivated  for  Pafturage  and  Hay  } is  wood- 
lefs,  and  fenced  with  Walls  of  Lime-Stone. 

The  Afpeil  of  this  Region,  from  the  Summits 
of  the  furrounding  or  contiguous  Hills,  is  an  ex- 
tenfive  Trait  of  wavy  Moor-Land  without  Trees,, 
Shrubs,  or  Fences,  excepting  fome  blackifh  Stone 
Walls  in  a few  Parts ; and  on  any  of  thefe  emi- 
nent Places,  it  appears  to  the  Beholder  as  if  the 
Spot  on  which  he  is  placed  were  environed  with  a 
Chain  of  hilly  Land:  So  that  the  Face  of  Nature 
is  as  dreary  and  joylefs  in  this,  as  in  moll  other 
Parts  of  the  Peake. 

If  we  accompany  the  Rivulet  Wye  in  its  wind-' 
ing  Courfe  in  a pebbled  Channel  for  a few  Miles, 
we  pafs  through  Vales,  not  unfruitful  in  Herbs 
for  Pafturage,  between  Cliffs  among  Lime-Stone 
Rocks,  or  through  Ravines,  partially  cloathed 
with  various  Shrubs  and  Trees  of  the  Forell,  fc 
as  to  afford  a Diverfity  of  agreeable  and  roman- 
tic Pieces  of  Scenery.  There  is  at  prefent  no 
Road  through  the  Trail  I am  defcribing,  but: 
with  no  great  Labour  a Path  might  be  made  for 
two  Horfes  to  travel  abreaft;  and,  after  confult— 
ing  the  Genius  of  the  Place,  a Man  of  Tafte 
might,  without  confiderable  Expence,  compofe 
natural  Scenes  far  more  pleafing  than  the  prefent 
State  of  Nature  affords.  A Work  of  this  Kind 
has  been  in  Contemplation,  but  is  not  likely  to 
be  foon  executed,  although  it  would  be  of  ob- 
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vious  Advantage  to  thofe  who  repair  to  Buxtoil 
for  the  Reftoration  of  their  Health,  and  alfo  be 
profitable  to  the  Owners  of  Eftates. 

The  only  Confolation  to  the  Invalid  in  his  Air- 
ings at  Buxton  is,  atprefent,  that  of  breathing  pure 
Air,  and  travelling  on  good  Roads.  The  Coun- 
tenance of  Nature  here  being  naturally  gloomy, 
it  excites  in  many  Conftitutions  very  unpleafing 
Senfations.  This  Climate  is,  indeed,  execrable  on 
this  Account  to  the  unhappy  Hypochondriac.  As 
it  will  fcarcely  be  doubted,  that  the  good  Effeits 
of  Exercife  are  much  increafed  when  accom- 
panied with  pleafing  Scenes  of  Nature,  it  is 
greatly  defiderated  to  render  the  Afpeft  of  the 
Country  near  Buxton  agreeable,  or  to  make  it 
at  lead;  lefs  gloomy  and  uncomfortable.  The 
Means  of  attaining  fo  defirable  an  End,  are  not 
fo  difficult  as  may  at  firft  be  imagined.  — I 
have  purpofely  faid  more  upon  this  Subjedt,  on 
Account  of  the  Cultivation  and  ornamenting  of 
the  neighbouring  Grounds,  bearing  fo  inconfider- 
able  a Proportion  to  the  various  Kinds  of  conve- 
nient and  agreeable  Accommodation  for  the  Re- 
ception of  Vifitors  to  Buxton. 

The  Rife  of  the  River  Wye  near  Buxton,  or 
more  properly  its  firft  Appearance  after  flowing 
through  a natural  fubterraneous  Paflage  from 
Ax-Edge,  its  Courfe  to  the  Derwent  at  Rowfley, 
and,  in  Conjundhon  with  this  and  other  Rivers, 
to  Matlock,  denote  the  Jwperior  Altitude  of  this 
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Part  of  the  Peake  to  that  of  Matlock,  and  the  other 
Pi adts  of  high  Land  through  'which  it  runs  in'). 

The  tepid  Springs  of  Buxton  iffue  out  of  the 
Bowels  of  the  Earth,  either  through  Fifiures  in 
the  Lime-Stone  upon  the  Surface,  or  from  the 
Rubble  covering  fome  Part  of  this  Stratum. 

Several  of  thefe  fupply  new  Saint  Anne’s  Well 
in  the  fame  Manner  deferibed  Page  p (0). 

On  infpefting  the  Bath,  called  the  Gentleman's 
Bath,  when  emptied,  it  appeared  that  it  was  fup- 
plied,  principally,  by  the  Water  ifTuing  from  one 
or  two  FilTures  in  the  Lime-Stone  Stratum  at  the 
South -Eaft  Side  of  the  Bath,  where  it  is  not  paved. 
It  is  alfo  ufually  reckoned,  that  feveral  fmall 
Springs  ooze  through  the  Seams  of  the  flat  Stones 
of  the  Floor  of  this  Bath. 

Thefe  Springs  are  laid  to  fill  the  Bath  to  its  or- 
dinary Depth,  or  about  five  Feet,  in  50  Minutes. 
It  was  two  Flours  and  50  Minutes  before  this  Bath 


(«)  The  Mountain  Ax- Edge,  in  which  is  the  Source  of  the 
Done  and  Wye,  is  about  1 100  Feet  above  the  Level  of  the 
Ground  at  Buxton-Hall;  and  Bu.xton-Hall  is  1000  Feet  or 
thereabouts  higher  than  Derby : So  that  the  Column  of 
■ Quicldilver  in  the  Barometer-Tube  is  always  one  Inch  lower 
at  Buxton  than  at  Derby,  at  the  fame  Time  and  under  fi- 
milar  Circumftances.  For  this  Fadt  I am  obliged  to  my 
Friend  Mr.  Whitehurft,  who  made  the  Obfervations  which 
afeertained  it. 

(0)  According  to  Dr.  Short’s  Obfervations  and  Calcula- 
tion, thefe  Springs  throw  out  390  Gallons  of  Water  in  an 
Hour.  P.  4.  of  Dr.  Short's  Work. 
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was  filled  by  its  Springs,  according  to  my  Obfer- 
vation;  but  during  this  Time  they  flowed  alfo 
into  the  two  adjoining  Baths,  neither  of  which 
contains  fo  much  Water  as  the  Gentleman  s Bath. 
This  Bath  meafured  25  Feet  6 Inches  in  Length, 
12  Feet  8 Inches  in  Breadth,  and  the  average 
Depth  was  4 Feet  10  Inches,  therefore  it  con- 
tained 2,697,696  cubic  Inches,  and  9>5^ 

Ale  Gallons  of  Water. 

Some  calculate,  that  thefe  Springs  throw  out 
Water  at  the  Rate  of  60  Gallons  a Minute. 

If  we  fuppofe  two  and  a half  Times  the  Quan- 
tity of  Water  I found  to  be  contained  in  the  Gen- 
tleman’s Bath,  to  have  flowed  into  the  three  Baths 
in  the  two  Hours  and  fifty  Minutes  I obferved  it 
required  to  fill  one  of  thefe  Baths  then  the  whole 
Quantity  flowing  from  thefe  Springs  in  the  above 
Time,  was  about  23,916  Ale  Gallons,  or  about 
8,440  hourly,  and  nearly  140  Ale  Gallons  a Mi- 
nute. Perhaps,  however,  I might  be  as  near 
the  Truth,  by  fuppofing  only  twice  the  Quan- 
tity found  to  be  contained  in  the  Gentleman’s 
Bath,  to  have  flowed  into  the  three  Baths  in  two 
Hours  and  fifty  Minutes,  for  the  above  Quantity 
of  two  and  a half  Times  its  Bulk,  is,  I fufpedt, 
too  great. 

Befides  the  Gentleman’s  Bath,  there  is  a Bath 
for  the  Ladies , and  a Bath  for  the  Ufe  of  the 
Poor  -}  which  are  fupplied  by  fmall  Streams  that 
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flow  through  the  Seams  of  the  Pavement  of  each 
of  them. 

Thefe  are  the  only  Branches  of  the  tepid  Spring 
now  in  Ufe,  and  many  of  them  are  obferved  to 
rife  perpendicularly  out  of  the  Earth.  The 
other  tepid  Streams,  which  were  probably  never 
made  ufe  of,  are  concealed  from  View  naturally, 
or  by  Art ; and  are,  chiefly,  in  the  Earth  be- 
tween the  Hall  and  the  Crejcent ; alfo,  under 
the  South-Weft  End  of  this  laft  Building,  and 

perhaps  to  a greater  Diftance  Eaftward  of  the 

Hall. 

Tepid  Water  was  raifed  two  or  three  Years 
ao°j  by  a Pump  placed  again  ft  the  Out  fide  of 
the  Hall,  upon  the  Foot-Road  leading  from  the 
Hall  to  the  Well,  and  was  drank  during  the 
Time  of  making  the  Alterations  in  the  Situation 
of  the  Well  but  it  is  now  difufed. 

This  Water  was  not  from  a feparate  Spring, 
as  fome  affirmed,  but  from  the  Spring  which 
fupplies  the  Bath  before  it  breaks  through  the 
Fiffure  of  the  Rock  in  the  Gentleman's  Bath. 

Bingham , or  Leigh's  Well,  formerly  in  Ufe,  is 
now,  I believe,  covered  by  fome  Work-Shops, 
erefted  for  the  Convenience  of  carrying  forward 
the  Building  of  the  Crefcent. 

There  are  many  cold  Springs  on  the 
South  Side  of  the  Rivulet  Wye,  in  the 
Vale  near  where  the  Streams  of  the 
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tepid  Springs  rife,  and  even  in  the  Spaces  of  Land 
between  them. 

Alfo,  about  half  a Mile  South-Weft  of  the  Hall , 
in  the  fame  Vale,  there  is  a Spring  of  a much  greater 
Heat  than  that  of  the  cold  Springs  of  this  or  other 
Regions  in  general  ; and  from  which  a permanent 
Vapour  feparates  itfelf  in  the  fame  Manner,  and 
of  the  fame  Kind,  as  that  of  the  tepid  Springs 
near  the  Hall  at  Buxton  ; excepting  upon  one 
Occafion,  when  I found  it  was  mixed  with  Air. 

At  this  Spring-Head  in  the  Summer  1782,  not 
having  with  me  a proper  Inftrument  for  mea- 
furing  permanent  Vapours,  I mixed  about  an 
Ounce  Meafure  of  the  Bubbles  that  arife  fpon- 
taneoufly  from  this  Spring,  with  an  equal  Bulk 
of  nitrous  Gas,  in  a Four  Ounce  Bottle.  The  Mix- 
ture was  at  firft  turbid,  and,  upon  Agitation, 
Water  rofe  evidently  above  the  Mark  denoting 
two  of  thefe  Meafures  mixt  together;  but  upon 
a Repetition  of  this  Experiment  with  an  Eudio- 
meter, no  turbid  Appearance  or  Diminution  of 
Bulk  of  the  two  Meafures  were  obferved.  This 
Spring  would  very  probably  be  of  the  fame 
Temperature,  and  have  the  lame  Properties  as 
the  other  tepid  Springs,  could  they  be  procured 
without  an  Admixture  with  the  contiguous  cold 
Springs. 

The  above-mentioned  cold  Springs  are  all,  or 
moft  of  them,  hard  Waters;  are  not  petrifying,  and 
are  without  T afte,  Colour,  or  Smell . I negleded  to 

k 2 ' enquire 


V • 


4A°  I 

49  ri 


S'*> 


t »48  ] 

enquire  whether  they  depofit  Earth,  eopioufly,  like 
the  tepid  Waters  of  Buxton,  in  boiling.  Their 
Temperature,  afcertained  by  two  Thermometers, 
graduated  with  Fahrenheit’s  Scale,  between  the 
Hours  of  8 and  i o A.  M.  when  the  Heat  of  the 
Atmofpher'e  was  54°  to  570,  was  as  follows. 

The  Cold  Spring  near  the  Angel-Inn  47°  f J 
■ — Pump-Water  adjoining  St.  Anne’s  Well  49% 

■ — Cold  Springs  in  the  Meadows  ? 0 

South-Weft  of  the  Hall  — } 47  j| 

- — Rivulet  Wye  about  50  Yards') 
from  its  Source  — — - 5 

— Ditto,  at  Fairfield  Bridge  — 

— r-  Cold  Spring,  adjoining  to,  and 
mixed  with,  the  tepid  Spring,  half  a 
Mile  South-Weft  of  the  Hall  at  Bux- 
ton, in  a Meadow  belonging  to  Dr. 

Norton,  of  Macclesfield  j Tempera- 
ture according  to  the  Part  examined 

— 'Tepid  Spring , into  which  a Part 
of  the  laft  mentioned  Spring  flowed 
— • ColdSpringsandpetrifyingSprings 
a few-  Miles  from  Buxton  — 

On  the  North  Side  of  the  Rivulet,  near  the: 
Bridge  at  Buxton,  there  is  a cold  Spring,  which 
contains  Iron  diffolved  by  vitriolic  Acid,  that  de~ 
compofes  fpontaneoufly  upon  Expo  fare  to  the 
Air,  and  therefore  it  tinges  the  Bafon'in  which  it 
is  received  of  a brownifh  Colour.  The  tempe- 
rature of  this'  Spring  was  various,  according  to 
t ...0  ’ thee 
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the  State  of  the  Air,  becaufe  a Quantity  of  it  is 
expofed  to  the  Influence  of  the  Heat  of  the.  At- 
mofphere,  after  it  fprings  out  of  the  Ground: 
Its  Heat  varied  from  52°  to  550.  This  Spring 
j flues  from  the  Stratum  of  Shale,  and  has  been 
already  mentioned  in  a former  Part  of  this  Work, 
as  an  Inftance  of  this  Stratum  abounding  with 
chalybeate  Springs. 

In  order  to  convey  to  my  Readers  more  fully 
and  clearly  the  Knowledge  of  the  internal  Struc- 
ture and  Contents  of  the  Earth  at  Buxton  whence 
the  tepid  Springs  rife,  I have  inferted  t;he  fol- 
lowing accurate  Reprefentation  of  the  Strata  at 
this  Place,  engraved  from  a Drawing  with  which 
I was  favoured  by  my  ingenious  and  worthy 
Friend  Mr.  Whitehurft,  for  which  I acknowledge 
ltiyfelf  greatly  beholden  to  him.  I experience 
great  Satisfaction  in  giving  this  Plate  to  the  Pub- 
lic, not  only  becaufe  it  is  capable  of  communi- 
cating more  juft  and  compleat  Ideas  of  the  fub- 
terraneous  Geography  of  this  Country  than  could 
be  conveyed  byWords,  but  becaufe  it  affords 
an  Example  of  the  interior  State  of  the  Earth 
throughout  the  whole  Peake,  and  perhaps  through- 
out the  whole  Anglo- Appennine;  and  which  will 
therefore  be  an  excellent  Illuftration  of  the  De- 
fcription  of  the  Stru&ure  and  Contents  of  the 
Earth  of  the  Peake,  given  Sect.  V.  p.  34.  and 
Sect.  VI.  p.  43.  of  this  Work. 
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Explanation  of  Plate  I. 

1.  Grit-Stone,  120  Yards  in  Thicknefs. 

2.  Shale,  120  Yards  thick. 

3.  Firft  Lime-Stone,  50  Yards  in  Thicknefs. 

4.  Firft  Toad-Stone,  16  Yards  thick. 

5.  Second  Lime- Stone,  in  Thicknefs  50  Yards. 

6.  Second  Toad-Stone,  46  Yards  thick. 

7.  Third  Lime-Stone,  60  Yards. 

8.  The  Part  of  the  Earth  that  confifts  of  Rubble , 

which  appears  to  be  Fragments  of  the 
Strata  1,  2,  3,  4,  &c.  on  each  Side  of  it. 
In  this  Part  the  Earth  has  probably  been 
rent,  and  a Chafm  formed,  which  has  been 
filled  up  with  Pieces  pf  the  Strata  broken 
to  Pieces. 

0.  The  Situation  of  the  tepid  Springs,  and  Man- 
ner in  which  they  may  be  conceived  to 
rife  out  of  the  Earth  from  the  Toad-Stone 
Strata,  perpendicularly  through  the  Lime- 
Stone  Beds. 

As  the  Properties  of  the  tepid  Springs  of  Bux- 
ton are  all,  apparently,  precifely  the  fame,  theHif- 
tory  of  one  of  them  may  be  confidered  as  an  Ex- 
ample of  any  of  the  reft. 

When  this  tepid  Water  is  taken  frefh  from  the 
Spring,  and  viewed  in  a Glafs-Veffel,  it  is  of  a 
cryfialline  Rranjparency  and  colourlejs  : Alfo  when 
a large  Bulk  of  it  is  viewed  together,  as  that 
contained  in  the  Baths,  where  it  is  four  or  five 
Feet  in  Depth,  it  is  colourlejs , and  refrafts  the 
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Rays  of  Light  fo  little  that  Objefts  may  be  Teen 
through  it  of  their  cuftomary  Appearance,  pro- 
vided it  be  in  a State  of  Reft. 

However,  when  the  Bath  is  agitated,  as  by  the 
plunging  of  Bathers,  it  is  inftantly  changed  from 
a State  of  Tranfparencv  to  that  of  LTurbidnefs ; but 
as  foon  as  the  Commotion  fubfides,  it  becomes 
inftantly  clear  as  before.  This  turbid  Appear- 
ance has  been  miftaken  for  Filth  depofited  on  the 
Pavement  of  the  Bath,  and  ftirred  up  and  mixed 
with  the  Water;  but  it  certainly  is  not  occafion-' 
ed  by  this  Circumftance,  becaule  it  may  be  pro- 
duced at  all  Times,  even  immediately  after  the 
Bath  has  been  wafhed  clean,  and  when  there  is  no 
Sediment  to  be  obferved  in  the  Bath.  Moreover, 
Glafs  Veftels  were  filled  with  this  feemingly 
muddy  Water,  and  it  appeared  perfectly  clear } 
nor  did  it  depofit  any  Sediment  on  (landing. 

A little  Attention  readily  fuggefted  an  Expla- 
nation of  this  Phenomenon.  The  Rays  of  Light 
enter  the  Bath  Room  through  a Window  near  the 
Top  of  it,  and  pafs  through  the  Air  of  the  Room, 
and  alfo  through  the  Water,  when  in  a State  of 
Reft,  without  buffering  any  confiderable  Inflec- 
tion in  their  Pafiage  from  the  rarer  into  the  denfer 

i 

Medium,  therefore  produce  no  Colour But  when 
the  Water  is  agitated,  and  its  Parts  or  Portions 
of  it  are  moved  with  Rapidity  againft  each  other 
in  a Variety  of  Diredions,  the  Rays  are  broken 
ifito  npmberlefs  Parts,  and  varioufly  infle<%d  up- 
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on  the  Surface  of,  and  within  the  Water;  by 
which  Means  Rays  of  all  Colours  are  occafioned, 
viz.  red,  yellow,  and  blue  ; which,  being  blended 
together,  refled  the  whitifh  or  grey  Colour  of  the 
Water;  as  foon  as  the  Commotion-  fubfides,  the 
Kays  of  Light  pafs  through  the  Water  as  before, 
without  any  confiderable  Refradion,  and  there- 
fore the  Bath  refumes  its  Tranfparency,  This 
Phenomenon  is  then  a mere  Deceptio  Vifus. 

Some  have  afierted  in  Converlation,  that  this 
tepid  Water  is  of  a bluilh  Call;  and  have  men- 
tioned this  Property  to  fhow,  that  it  contained 
Copper;  but  I am  confident,  there  is  no  Sub-, 
ftance  in  this  Water  occafioning  any  Colour;  and 
whenever  it  has  refleded  any  coloured  Rays,  they 
have  depended  upon  fomeCircumftances  varioufly 
refrading  them,  independent  of  any  Impregna- 
tion of  this  Fluid, 

This  cryftaliine  Fluid  contained  in  Veflels,  com- 
monly immediately  after  being  drawn  from  the 
Spring,  and  always  on  Handing  in  a temperate 
Heat  of  the  Atmolphere,  exhibits  bright  Bubbles , 
apparently  of  fome  permanent  Vapour,  of  the  Size 

of  the  fmalleft  Pin’s  Head,  adhering  to  the  Sides 

'„  £ , • .... 

of  the  Vefiel,  or  whatever  is  immerfed  in  it. 

The  Baths  contain  thefe  Bubbles  in  every  Part 
of  them,  efpecially  upon  a little  Agitation.  More- 
over, Streams  or  Clufiers  of  thefe  Bubbles,  of  va- 
rious Sizes,  from  the  Magnitude  of  the  fmalleft 
Pin’s  Head  to  the  Bulk  of  a Cherry,  or  even 

' fometimes  i 
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fometimes  of  a Billiard  Ball,  every  now  and  then 
break  out  from  the  finall  Holes  and  Vacuities  be- 
tween the  Stones  that  compofe  the  Pavement  of 
the  Baths,  and  dart  perpendicularly  upwards 
through  the  whole  Thicknefs  of  the  Water  to  its 
Surface,  where  they  burft  and  vanifh  in  the  At- 
mofphere. 

Thefe  Bubbles  alfo  adhere  frequently  to  the 
Skin  of  Perfons  bathing,  where  they  excite  a 
prurient  Senfation. 

If  the  Bubbles  that  adhere  to  Veffels  containing 
this  Water  after  Handing,  be  fhook  off,  a frelh 
let  of  them  will  colled  on  further  Handing  ; which 
may  be  detached  as  the  former,  and  in  this  Man- 
ner do  they  colled  for  feveral  Times  : But  after  a 
certain  Number  of  thefe  Particles  have  thus  fepa- 
rated  themfelves,  the  Portion  of  Water  that  yield- 
ed them  will  manifeH  them  no  further,  however 
long  it  be  left  to  Hand  in  the  fame  Temperature 
of  the  Atmofphere  as  on  its  firft  Expofure. 

But  in  a Portion  of  Water  that  has  ceafed  to 
manifeH  Bubbles  in  a temperate  Heat,  by  ex- 
pohng  it  to  greater  Degrees  of  Heat,  they  will 
. again  appear  ; and  after  detaching  a certain  Quan- 
tity, however  long  the  Heat  be  applied,  no  more 
can  be  procured. 

I am  not  certain,  if  this  Water  does  not  become 
left  tranfparent  by  Handing  in  open  or  clofed  Vef- 
fels, in  temperate  Degrees  of  Heat  of  the'Atmo- 
fpherej  but  no  Sediment  can  be  perceived  to  be 

thereby 
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thereby  depofited  ; nor  does  it  depofit  any  Earth, 
where  it  runs  in  its  accuftomed  Channels  upon 
the  Surface  of  the  Ground. 

The  Bath-Rooms  are  obferved,  I believe,  at 
all  Seafons,  to  be  filled  with  Steam , provided  the 
Doors  have  been  fhut  fome  Time  before,  but  in 
greater  Quantity  in  cold  than  warm  Weather. 

Frequently  a Stratum  of  Steam  is  incumbent 
upon  the  Well;  which  Appearance  is  obferved 
commonly  at  all  Seafons  early  in  the  Morning,  or 
late  in  the  Evening;  generally  at  all  Times  of  the 
Day  and  Night  when  the  Weather  is  cool ; and 
always  when  the  Air  feels  cold,  or  when  very 
moift ; but  moft  copioufly  when  Cold  and  Moiflure 
of  the  Atmofphere  are  conjoined,  and  when  the 
Air  is  fufficiently  cold  to  congeal  W ater.  When 
the  Steam  is  obferved  to  fit  upon  the  Well  in  the 
Day-Time  in  temperate  Weather,  it  has-  been 
found  to  be  a pretty  certain  Forerunner  of  Rain 
at  Buxton,  or  in  its  Neighbourhood. 

I have  never  perceived  any  Smell  from  this 
Fluid ; nor  will  it  become  fetid  by  Handing,  as 
fome  have  afferted,  in  any  Degree  of  Heat,  pro- 
vided the  Veffels  in  which  it  is  preferved  be  per- 
fectly free  from' extraneous  Subftances  ; but  if  a 
minute  Portion  of  animal  or  vegetable  Matter,  as 
a Portion  of  Cork  or  Shred  of  Bladder,  be  mixed 
therewith,  it  will,  like  other  Spring-Water,  ac- 
quire a fetid  Smell  after  a certain  Time.  Water 
is  a fermentable  Subftance  withy-^-o  of  its  Weight 
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of  animal  or  vegetable  Matter  ; and  on  this  Ac- 
count the  Thames,  and  fome  other  River- Waters, 
undergo  the  putrefactive  Fermentation. 

Buxton-Water  is  perfectly  infipid ; in  particu- 
lar, it  has  not  the  flighted:  acidulous  fdajle,  but  it 
is  rather  warm  to  the  Palate ; at  lead:  it  is  much 
lefs  cool  than  ordinary  Spring- Water. 

This  Water  feels  rather  hard  or  rough  when 
rubbed  between  the  Hands  and  Fingers,  like  or- 
dinary hard  Waters  that  decompofe  Soap.  When 
the  human  Body  is  immerfed  in  Buxton-Water, 
it  commonly  excites  a gentle  Shock  by  the  Sen- 
Jation  of  Cold  it  produces,  which,  in  a few  Se- 
conds, is  fucceeded  by  a Feeling  of  agreeable 
Coolnefs,  or  of  a flight  Degree  of  Warmth.  It 
feels  warmer  in  cold  Weather,  as  in  Winter,  than 
in  warm  Seafons. 

It  is  not  more  fonorons  than  common  Spring- 
Water  ; as  appears  by  pouring  it  from  one  Vedfel 
into  another  at  a Didance  below  it. 

The  Heat  of  thofe  Springs  of  Buxton-Water, 
as  denoted  by  the  Kxpandon  of  Quickfilver  in  fe- 
veral  Thermometers  graduated  according  to  Fah- 
renheit’s Scale,  which  fupply  the  Gentlemans  Bath , 
has  been  obferved  to  be  8 1°  f to  82°  j and  of  the 
new  Saint  Anne’s  Well  8i°  to  8i°|. 

There  is  good  Reafon  to  believe,  that  this  Wa- 
ter has  been  of  precifely  the  fame  Temperature 
for  many  hundred,  perhaps  many  thoufand  Years. 
It  has  certainly  been  of  the  fame  Heat,  fince 

this 
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this  Property  was  afcertained  by  the  Ufe  of 
Thermometers  more  than  thirty  Years  ago.  There 
has  been  indeed  a Variation  of  about  one  De- 
gree of  Fahrenheit’s  Scale,  in  the  Accounts  given 
by  different  Perfons  of  fuffcient  Accuracy  for 
afcertaining  this  Point ; but  that  Difference 
was  not  occafioned  by  the  Variation  of  the  Heat 
of  the  Water,  but  was  owing  to  the  Difference 
of  the  Thermometers  employed  : For  there  is 
liable  to  be  a Want  of  precife  Conformity  in 
the  Degrees  of  Expanfion,  as  denoted  by  the 
Scale,  between  different  Inftruments  expofed 
at  the  fame  Time  to  the  fame  Temperature's 
if  not  in  all  the  Degrees,  at  leaf;  in  fome  of 
them. 

The  fmall  Difference  between  the  Heat  of  the 
Well  and  the  Bath , is  occafioned  by  the  former 
being  expofed  to  the  Atmofphere,  which  being 
always  much  colder  than  the  Water,  receives 
fome  of  its  Heat ; but  the  latter,  being  expofed 
to  the  Air  of  the  Bath-Room,  the  Temperature 

t ' J • 

of  which  is  only  fix  or  eight  Degrees  colder  than 
the  Water,'  receives  lefs  Heat  from  it  than  the 
open  Air  does  from  the  Well. 

For  fome  d ime  after  the  Alteration  in  the 
Situation  of  the  Bafin,  or  of  the  Well,  as  it  is 
commonly  called,  already  mentioned,  p.  u, 
the  Water  was  found  to  be  colder  than  it  was  in 
the  former  Bafin,  named  old  St.  Anne’s  Well ; 
it  was  at  firft  feveral  Degrees  and  afterwards  about 

one 
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one  Degree,  of  Fahrenheit’s  Thermometer,  of 
lefs  Heat  than  at  the  old  Well.  A fatisfaftory 
Reafon  might  be  aftigned  for  this  Alteration  in 
the  Temperature  of  the  Water  in  the  new  Bafin, 
made  for  the  Convenience  of  drinking  this  tepid 
Spring.  In  order  to  make  my  Readers  acquaint- 
ed with  the  Occafim  of  this  Diminution  of  the 
Jieat  of  Buxton- Water,  and  with  the  Means  by 
which  it  was  reftored  to  the  fame  T emperature 
as  in  the  old  St.  Anne’s  Well,  as  well  as  to  ena- 
ble them  to  form  a Judgment  of  the  Effect  of  the 
late  Alterations  at  Buxton  upon  the  Water,  I 
fhall  ftate. 

Some  Faffs  relative  to,  with  Remarks  upon  the 
Circumjlances  of,  the  new  and  old  St.  Anne's 
Well. 

There  was  no  Spring  in  the  old  St.  Anne’s  Well, 
p.  ii,  as  was  commonly  fuppofed.  The  Recep- 
tacle containing  the  Water  was  fupplied  from 
fub terraneous  Streams  of  the  tepid  Spring  that 
iflued  from  Fiffures  in  the  Stratum  of  Lime- 
Stone,  at  the  Diftance  of  many  Feet  from  the 
Well.  When  this  Well  was  demolifhed  about 
four  Years  ago,  for  the  Purpofe  mentioned  in  a 
former  Part  of  this  Work,  p.  n,  the  Water  was 
conveyed  in  a Grit-Stone  Channel  from  the  very 
fame  Streams  as  before,  but  in  much  larger  Quan- 
tity, perhaps  to  a greater  Diftance,  and  in  a dif- 
ferent Direction. 

The  Water  was  conveyed  at  leaft  forty  Feet, 
in  a North-Eaft  Dire&iort,  to  the  old  Well  3 and 
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It  is  now  conduced  forty-fix  Feet  Diftance, 
South-Eaft,  in  a covered  Channel  of  Grit-Stone, 
which  is  of  a femL-cylindrical  Form ; the  Stones 
compofing  which  lie  on  their  convex  Side.  The 
Diameter  of  the  Cylinder,  of  which  this  Channel 
is  nearly  a Semi-cylinder,  is  about  four  Inches 
and  a half. 

The  Bafin  of  the  new  St.  Anne’s  Well  is 
hewn  out  of  one  entire  Mafs  of  Grit-Stone,  and 
it  is  covered  with  a mafly  Stone  of  the  fame 
Find,  placed  in  Contadf:  with  the  Water,  and 
cemented  down.  An  Aperture  is  made  in  the 
oide  of  the  Bafin,  through  which  the  Water  per- 
petually flows,  as  from  a Pump-fpout,  at  the 
Rate  of  half  a Pint  in  a Second  of  Time. 

A neat  Bafin  of  white  Marble  is  placed  under 
the  Stream  that  flows  through  this  Aperture,  for 
the  Convenience  of  filling  Glafies  and  other  Vef- 
fels  with  this  Water. 

The  Bafin  of  the  old  St.  Anne’s  Well,  being 
always  open,  was  expofed  to  the  Danger  of  being 
made  foul  and  impure.  The  Temperature  of 
the  Water  therein  was  8i  | or  8i°. 

The  Occafion  of  the  Diminution  of  the  Heat 
of  the  Water  in  the  new  Bafin,  foon  after  the  9 
fame  Streams  were  conduced  into  it  that  fupplied 
the  old  Well,  will  now  readily  be  apprehended.  I 
The  new  Channel  and  the  Earth  near  it  being  1 
much  colder  than  Buxton-Water,  Heat  would  be  j 
communicated  to  thefe  furrounding  Bodies  from  j| 
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this  Water,  until  they  acquired  nearly  the  fame 
Temperature  as  this  tepid  Spring;  confequently,  for 
fome  Time,  it  was  found  of  lefs  Heat  in  the 
new  Bafin  than  in  the  old  Well.  It  is  obvious, 
that  this  Water  flowing  for  a fufficient  Time 
through  this  new  Channel,  would  be  alone  fuffi- 
cient to  reftore  it  to  its  priftine  Degree  of  Heat : 
but  to  . produce  this  increafed  Degree  of  Heat 
fooner,  the  Bafm  was  covered  with  the  Stone 
Cover;  in  confequence  of  which  the  Communi- 
cation of  Heat  from  the  Water  in  the  Bafm  to 
the  Atmofphere,  was  prevented. 

The  Effect  of  further  Time,  and  thus  inter- 
cepting the  Communication  between  the  external 
Air  and  the  Water  in  the  Bafin,  was  the  Appear- 
ance of  this  Spring- Water  of  its  former  Heat, 
namely,  81  \ or  8i°  of  Fahrenheit’s  Thermo- 
meter. 

From  this  State  of  Fafts,  and  the  above  Re- 
marks, it  appears  extremely  improbable,  that 
the  Buxton-Water  has  buffered  any  Change  or 
Diminution  of  its  medicinal  Qualities  by  the 
late  Alteration  in  the  Situation  of  the  Bafin  i on 
the  contrary,  it  is  now  ufed  accompanied  with  " 
fome  deciflve  Advantages,  both  with  RefoeA  to 
its  falubrious  Qualities,  and  its  Mode  of  Applica- 
tion; which  have  been  produced  by  the  Conftruc- 
tion  of  the  new  Well. 

For,  i.  As  the  medicinal  Qualities  of  this 
Water  chiefly  depend  upon  a permanent  Vapour , 
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ns  I fhall  fhew  fully  in  the  Courfe  of  this  Work) 
of  which  a great  Part  is  liable  to  efcap.e  upon 
Expofure  to  the  open  Air,  the  prefent  Mode  of 
drinking  it,  prevents  in  the  moft  effectual  Man- 
ner the  Flight  of  this  Subftance,  which  it  was 
liable  to  in  the  former  Well. 

2.  The  Method  now  in  Ufe,  of  receiving  the 
Water  from  a Hole  in  the  Side  of  the  large  Grit- 
Stone  Bafin,  is  far  more  agreeable  than  the  for- 
mer Method  of  immerfing  the  Hand  and  Glafles, 
or  other  VefTels,  in  the  Well,  in  order  to  fill  them. 

3.  The  prefent  Contrivance  of  the  Channel 
which  conveys  the  Water  to  the  Bafin,  is  far 
more  compleat  than  the  former  one ; and  by 
Means  of  the  Stone  Cover  over  the  Bafin,  the 
Water  is  preferved  free  from  accidental  Impuri- 
ties, to  which  it  was  heretofore  liable. 

It  may  be  proper  to  add  a few  Obfervations,. 
in  Order  to  render  the  preceding  Account  of  the 
Circumftances  of  the  new,  and  old  Well,  and  of 
the  Manner  in  which  the  Water  was  conducted 
into  them,  more  compleat  and  intelligible,  as 
well  as  to  fhew  further  the  Advantages  obtained 
in  confequence  of  the  late  Alterations,  with  Re- 
fpeft  to  the  Manner  of  conveying  the  Water  to> 
the  new  Bafin,  and  the  Prefervation  of  its  -me- 
dicinal Qualities. 

Several  fmali  fubterraneous  Streams  of  a tepid 

Spring  are  received  into  a Sort  of  Refervoir,  in: 

the  Earth,  at  the  North-Weft  End  of  the  Grit- 

Stone 
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Stone  Channel  which  conveys  the  Water  into  the 
new  Well.  The  fame  Streams  flow  into  this  fub- 
terraneous  Receptacle  as  tbofe  wrhich  were  for- 
merly conducted  into  the  old  Well. 

The  Streams  which  are  thus  collected,  have 
been  erroneoufly  confidered'  to  be  the  Sources  of 
diftindt  Springs,  but  they  are  truly  Currents  or 
I Branches  of,  probably,  only  one  tepid  Spring, 
with  the  Source,  of  which  we  are  unacquainted, 
j All  the  tepid  Streams  which  have  been  met  with 
in  the  V ale  under  or  near  the  Crejcent  at  Buxton, 
i appear  to  take  a northern  Courfe  ; and,  perhaps, 

| they  are  all  Streams  from  the  fame  Spring,  which 
is,  feemingly,  in  the  Bowels  of  the  adjoining 
Hill,  to  the  South  of  the  Hall. 

Having  made  thefe  Remarks , I fhail  refume  the 
Account  of  the  Properties  of  Buxton- Water. 

Matlock,  Buxton,  and  common  Spring- W^ater, 
were  expofed  to  a freezing  Cold  of  the  Atmofphere 
undei  fimilai  Circumfirancesi — They  all  becamelce 
in  the  fameTime;  all  detached  Bubbles  which  were 
retained  in  the  Mafs  of  folid  Water;  thereby  in- 
I cieafing  the  Bulk  of  the  Water,  fo  as  to  rife  over 
I the  Surface,  and  burfl:  the  Sides  of  the  Phials  in 
i which  they  were  contained.  Thefe  Maffes  of  folid 
Water  being  expofed  to  a Temperature  of  of 
Fahrenheit’s  Thermometer  became  fluid,  and,  in 
returning  to  aState  of  Fluidity,  theBubbles  of  Va 
i pour  efcaped.  Thefe  Waters  had  not  fuffered  any 
j Chan^  aPPa.rently,  after  being  frozen  arid  again 
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rendered  fluid,  excepting  having  loft  a Part,  at 
leaft,  of  their  Vapour  j for  they  have  the  fame 
fenfible  Properties,  and  precipitated  Lime  from 
Lime-Water  as  copioufly  as  before.  In  one  In- 
ftance,  fome  Earth  was  found  depofited  in  Mat- 
lock-Water,  as  there  appeared  a Precipitation  in 
Confequence  of  freezing;  which  is  accounted  for 
in  general,  by  faying  the  Water  was  robbed  of  Gas, 
theMenftruum  of  the  Earth,  on  being  rendered  fo- 
lid  by  Cold,  and  therefore  was  precipitated.  But 
no  Gas  was  feparated,  and  it  may  be  accounted  for, 
if  this  fhould  prove  a Fa£t  on  Repetition  of  the 
Experiment,  by  fuppofing  the  Water  contained 
more  Earth  than  it  could  diflfolve  in  Degrees  of 
Heat  in  which  it  was  fluid  near  the  freezing 
Point,  and  therefore  depofited  Part  of  its  Earth. 
Thefe  Waters  rendered  folid,  in  Confequence  of 
the  furrounding  Temperature,  had,  like  all  other 
Spring-Water,  the  Properties  of  Glafs,  and  might 
be  employed  for  all  the  Purpofes  of  this  Sub- 
ftance,  excepting  the  Property  of  being  fluid  in 
lefs  Degrees  of  Heat  than  the  Glafs  produced  by 
fufing  certain  folid  Subftances,  viz.  for  Micro- 
fcopes,  Burning-Glaffes,  &c. 

The  Effetts  of  Heat  on  this  Water  will  be  re- 
lated in  a different  Part  of  this  Work. 

The  comparative  Gravity  of  the  Water  or  thefe. 
tepid  Springs,  and  of  ordinary  cold  Spring-Waters, 
alfo  of  Rain  and  diftilled  Water,  was  attempted  to 
be  found,  by  weighing  each  of  them  with  a fine. 

Balance 


Balance  in  the  fame  Florence  Flafk,  with  a narrow 
Neck,  upon  the  ftraiteft  Part  of  which  was 
made  a Mark  with  a Diamond ; and  by  the  Y effel 
being  fo  filled,  that  the  moft  concave  Part  of  the 
Surface  of  the  Water  fhould  be  even  with  the 
Mark  upon  the  Flafk,  when  viewed,  as  often  as 
filled,  exactly  in  the  fame  Pofition,  at  the  fame 
Diftance  from,  and  directly  oppofite  to,  the  Or- 
gans of  Sight. 

1 1 The  Water  was  thus  weighed  in  two  Flafks  of 
different  Capacities ; one  of  them  contained  one 
Pint  and  about  an  Ounce  Meafure,  the  other  two 
Pints  and  about  four  Ounces  Meafure. 

The  Event  of  many  Trials  with  Waters  of  the 
Heat  of  46°,  48°,  and  540,  of  Fahrenheit’s  Ther- 
mometer, and  of  the  fame  Heat  as  that  of  the  fur- 
rounding  Medium,  was,  that  , - x 

Bijiilled- Water  was  lighter  than  any  of  the 
other  Waters  examined  ; a Pint  of  each  of  which 
exceeded  the  Weight  of  this  Bulk  of  diftilled 
Water  in  the  following  Proportions. 

Rain-Water  was  two  or  three  Grains, 
Buxton-Water,  feven  different  Parcels,  was’ 
from  fix  to  eight  Grains, 

Pump-Water , which  was  a hard  Water,  was 
from  eight  to  ten  Grains, 

Another  hard  Pump -Water,  was  fourteen  to 
fixteen  Grains, 

A petrifying  Spring-Water,  near  Cbee  T orr,  foui* 
Miles  from  Buxton,  was  fix  Grains, 

M 2 
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Matlock-Water  was  eight  Grains, 

The  Mixture  of  the  tepid  and  cold  Spring  fpokerr 
of  pv  147,  148,  was  fix  Grains;  and 

The  Water  from  the  Bath  in  Middleton  Bale 
was  fix  Grains  heavier  than  diftilled  Water. 

In  January  1782,  a Pint  Florence  Flafk  filled 
with?  Buxton-Water  weighed,  as  above-defcribed, 
immediately  after  taking  it  from  the  Well  in 
the  new  Grecian  Temple,  during  a hard  Froft, 
ib  j.  | iij.  3 v.  Gr.  iij. 

The  fame  Bulk  of  the  cold  Spring  from  the 
Pump  adjoining  the  Well,  weighed,  ifcj.  3 iij. 
3 v.  Gr.  xxdij. 

Buxton-Water , heated  to  86°  of  Fahrenheit’s 
Thermometer,  after  being  cooled  to  440  of  the 
fame  Scale,  weighed  twenty-five  Grains  lefs  than 
when  heated  to  440 ; and 

Bump -Wetter,  heated  to  the  fame  Temperature 
as  the  laft-mentioned  Water,  was  twenty-two 
Grains,  lighter  than  when  of  the  Temperature  of 

o 

44  • 

Alfo,  a cubic  Inch  of  Buxton-Water , was  found 
to  be  half  a Grain  heavier  than  this  Bulk  of 
diftilled  Water  ; 

— of  Pump- Water , was  one 
Grain  heavier  than  this  Bulk  of  diftilled  Wa- 
ter. 

— — oS River-Water,  was  the  fame 

Weight  as  Buxton- Water, 
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Although  the  Balance  employed  upon  thisOo- 
'cafion  was  much  more  fenfible  than  ordinary 
Beams,  yet  it  was  not  fo  fine  as  fome  that  might 
have  been  obtained  purpofely  for  Experiments  of 
this  delicate  Nature. 

I wifh,  therefore,  the  Reader  to  confider  the 
preceding  State  of  fpecific  Gravity  of  thefe  Wa- 
ters, as  reprefenting  in  a general  Way  the  Diffe- 
rence of  Weight  between  each  for  the  exaffc 
proportional  Differences  of  Gravity  of  many  of 
thele  Subftances  .are  very  different  from  thofe 
found  by  other  Experimenters.  So  that,  where 
important  Conclufions  are  to  be  founded  upon 
the  Fa<ft  of  the  precife  fpecific  Gravity  of  thefe 
Waters,  it  will  be  neceffary  to  afeertain  it  in  a 
more  exa<ft  Manner  with  finer  Inftruments  than 
thofe  here  employed. 

From  the  above  Account  it  appears,  that  by 
the  fimple  Exercife  of  the  external  Senfes,  we 
ar,e  not  able  to  perceive  any  Subftance  fufpend- 
ed  or  diffolved  in  this  tepid  Water,  excepting 
a Subftance  that  is  apparently  a permanent  Va- 
pour in  the  Form  of  Bubbles ; for  this  Water 
has  no  Colour,  Tafte,  or  Smell,  no  uncommonly 
foft  or  hard  Feel,  and  is  not  fonorous.  The  not 
being  fonorous,  indicates  this  Water  not  to  be 
highly  impregnated  with  Gas,  or  any  other  Spe-, 
cies  of  permanent  Vapour. 

Buxton -tV a ten , then , as  it  appears  immediately 
to  the  external  -Senfes , is  a fimple  or  elementary  Suh^ 
flance3  with  which  is  mixed  a permanent  Valour. 

m4  ■*.  Th<3 
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.'Ihe  Appearance  of  this  permanent  Vapour, 
different  from  that  of  ordinary  Springs;  which 
in  general,  or  always,  only  detach  fmall  Mafies 
of  Air,  by  {landing  in  a warm  Expofure.  Some- 
times I have  feen  Bubbles  arifing  frquently  from 
between  the  Seams  of  a Stone  Pavement  offa  cold 
Bath,  and  alfo  from  the  Surface  of  Mofs  grow- 
ing in  Water;  but  in  no  Inftance  fo  copioufly, 
and  contained  in  a State  of  Sufpenfion  in  fuch 
Quantities,  as  in  the  tepid  Waters  of  Buxton. 

This  permanent  Vapour  is  probably  not  Air, 
or  it  is  a Compound  of  which  Air  is  only  a Part; 
becaufe  the  Bubbles  of  Air  of  common  Spring- 
W ater,  are  brighter  and  larger  than  thofe  of  this 
tepid  Water. 

The  Bubbles  that  are  contained  fo  copioufly  in 
Buxton-Water,  are  not  thofe  of  that  acidulous- 
permanent  Vapour  called  Gas ; becaufe  Spring- 
Waters  that  detach  Gas  fpontaneoufly,  from  the 
Laws  of  Chymiftry,  muff  be,  and  actually  are,  fa- 
turated  with  this  Vapour,  and  confequently  tafte 
acidulous  j but  thefe  tepid  Waters,  although  they 
feparate  a permanent  Vapour,  probably  different 
from  Air,  are  infipid. 

Moreover,  I venture  to  propofe,  that  Gas  may 
be  diftinguilhed,  when  fufpended  in  little  Mafies 
or  Particles  in  tranfparent  and  colourlefs  Fluids, 
from  this  permanent  Vapour  of  Buxton- Water  and 
Air,  fufpended  in  fuch  Fluids.  The  Particles  of 
Gas  feen  in  Fluids,  are  much  fmaller  than  thofe  of 

Air  ; 

...  • 1 ■' 
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Air ; they  are  almoft  opaque,  and  gray  or  whitifh, 
not  much  unlike  exceedingly  minute  Particles  of 
white  Sand  in  Fluids,  as  in  Water  already  fa- 
turated  with  Gas,  and  in  fermenting  Liquors; 
whereas,  the  Bubbles  of  Air  in  Fluids,  as  in  Wa- 
ter, are  larger  and  much  brighter  than  thofe 
of  Gas ; they  are  tranfparent  and  fparkle  like 
Stars,  and  are  apparently  more  vifcid  than  Gas ; 
as  appears  by  their  being  fo  apt  to  adhere  to  the 
Sides  of  Veifels.  The  diftinguifhing  Properties 
here  related,  may  be  mod  clearly  obferved  by  fill- 
ing a Decanter  with  frefh  Spring- Water,  and  fet- 
ting  it  in  a warm  Room  ; on  Handing,  Air-Bub- 
bles will  manifeft  themfelves  by  adhering  to  the 
Sides  of  the  Glafs,  where  they  fparkle  and  are 
bright  as  Stars.  Compare  thefe  Appearances  of 
Air  in  Water  with  thofe  of  Gas  in  Water,  by  pour- 
ing Pyrmont-Water  from  one  VelTel  into  another 
Glafs-Veffel,  or  by  decanting  a Bottle  of  brifk  do- 
rneftic  Wine  or  Champagne:  The  Pyrmont-Water 
and  Wines  will  appear  replete  with  exceedingly 
fm all  whitifh  Particles,  without  the  Tranfparency 
I or  Splendour  of  the  Air-Bubbles  in  the  VelTel  of 
Water. 

This  permanent  Vapour  of  Buxton- Water,  is 
not  hepatic  Air,  or  any  other  phlogidic  Vapour^ 
becaufe  it  is  inodorous. 

Oil  of  Metals  is  contained  in  fome  Springs, 
and  the  Appearnces  of  the  permanent  Vapour  of 
Buxton-Water  do  not,  that  I know  of,  difcover 
jt  to  be  a different  Subftancc ; or  that  this  Sub- 
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fiance  is  not  a Part  of  the  permanent  Vapour  of 
this  Water. 

A permanent  Vapour  has  been  lately  difcovered 
in  fome  Waters,  as  thofe  of  Bath,  that  feparates 
itfelf  fpontaneoufly,  perhaps,  with  nearly  the  fame 
Appearances  as  that  of  Buxton-Water,  of  which 
we  Brail  take  Notice  hereafter,  called  phlogifticated 
Airy  but  without  Proof  of  its  being  the  Compound 
of  Air  and  Phlogijion  ■,  and  we  have  endeavoured 
(Page  1 12  to  1 1 6)  to  render  it  probable,  that  the 
Vapour,  called  Choke-Damp  ■>  Mephitis,  or  Mofeite\ 
is  the  Compound  of  Air  and  Phlogijion , and  very 
generally  contained  in  the  Cavities  of  the  Earth, 
all  over  the  Globe. 

Therefore,  the  permanent  Vapour  of  this  tepid 
Spring,  may,  for  any  Thing  we  know  to  the 
contrary,  be  partly,  or  entirely,  the fub terraneous 
Compound  of  Air  and  Phlogifton . But  as  human 
Induftry  has  been  employed  only  lately  to  dil- 
cover  the  Properties  of  Subftances  in  the  State  of 
permanent  Vapour ; and,  as  we  at  prefent  dif- 
tinguifh  only  a few  Species  of  Things  in  the  Form 
of  permanent  Vapour,  it  is  probable,  there  exift 
in  Nature,  as  great  a Number  of  Kinds  of  Sub- 
ftances in  the  State  of  Vapour , as  in  that  of  Flu- 
idity or  Solidity.  On  the  Difcovery  of  any  perma- 
nent Vapour  with  new  Appearances,  we  fhould 
therefore  recoiled!:,  how  very  little  we  know  of 
the  Hiftory  of  Subftances  in  this  Form,  and  the 
Probability  of  its  Difference  from  Subftances  al- 
ready known. 
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The  external  Senfes,  Amply  applied,  and  the? 
Thermometer  with  greater  Precifion,  inform  us, 
that'  thefe  tepid  Springs  much  exceed  the  Heat  of 
ordinary  Fountains. 

Common  Springs  tafte  cold,  and  feel  cold,  whei* 
the  Body,  or  Part  of  it,  i$i  immerfed  irl  them; 
and  fteam  when  the  Atmofphere  is  extremely 
cold,  or  lefs  cold  but  moift.  They  expand  the 
Quickfilver  in  Fahrenheit’s  Thermometef,  in 
genera],  from  48°  to  540,  in  the  South  Part  of 
England;  about  Edinburgh,  from  46°  to  48°; 
and  in  the  middle  Part  of  England*  the  Tem- 
perature of  cold  Springs  is,  peihaps,  fiom  48  . 
to  50°. 

I found  the  Heat  of  above  thirty  Springs  in 
the  Neighbourhood  of  Doncafter,  in  the  "Winter1 
Seafon,  flowing  from  Lime-Stone  and  Sand-Beds, 
to  be  included  between  48°  and  50°  of  Fahren- 
heit’s Thermometer;  and  two  or  three  others  of 
only  470  of  this  Thermometer. 

The  Heat  of  cold  Springs  about  Buxton,  is 
between  47°  and  490 ; and  thofe  at  Matlock  49® 
to  50°. 

It  will  require  many  more  Obfervations,  fplly 
to  determine  the  Heat  of  Springs  in  the  different 
Regions  of  this  Ifland,  and  is  a moft  ufeful  Part 
of  natural  Hiftory  ( q ). 

V . ' ' The 

(q)  The  mean  Heat  of  the  Springs  near  Edinburgh  feems 
tp  be  about  47°,  and  at  London  510;  and  it  is  probable,  the 

mean 
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The  tepid  Water  of  Buxton  tafles  rather  warm , 

tspd'  or  cool,  and  expands  the 

Mercury  in  Fahrenheit's  Thermometer  about  30° 

more  than  ordinary  cold  Springs,  i.  e.  to  8T  or 

82°.  v- 

. Ic  feeIs  warmer>  Hke  all  cold  Springs,  but 
is  not  aftually  warmer,  in  Winter  than  Summer 
Pltry,  and  fome  other  antient Writers,  fay.  Springs 
are  colder  in  Summer  than  inWinter;  they  fbould 

have  faid,  feel  colder  in  Summer  than  in  Win- 
ter. 

A Spring  of  fuch  a tepid  Temperature  as  the 
Water  of  Buxton,  is  a fingular  Degree  of  Heat: 
Tor  thofe  Springs  called  warm  Waters,  Therm*, 
greatly  exceed  the  Heat  of  thefe  tepid  Waters, 
and  are  not  uncommon  ; but  excepting  the  Mat- 
lock- Water,  which  is  68°  or  69°  of  Heat,  I know 
of  none  of  the  fame  Degree,  or  of  intermediate 
Degrees  of  Heat,  between  the  Heat  of  cold 
Springs  and  that  of  warm  Waters. 

mean  Heat  of  good  Springs  in  any  Country,  is  very  nearly 
the  mean  Heat  of  the  Country.— Ph.  Tranf.  Vol.  LXV.  P. 

II.  p.  60. 

Dr.  Heberden  obferves,'  “ we  Ihould  have  an  eafy  Me- 
thod of  finding  the  mean  Heat  of  any  Place,  if  it  be  always 
nearly  equal  to  that  of  its  Springs.  This  Matter  may  be 
afeertained  by  a proper  Number  of  Obferyations,  and  it  is. 
therefore  very  defirable  to  have  an  Account  taken  of  the 
Heat  of  the  Springs  wherever  a Regilier  is  kept  of  the  Heat 
pf  the  Air.” 

Cold 
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Cold  Springs  fleam  only  in  very  cold,  or  cold 
and  moill  Weather ) becaufe  at  other  Times,  the, 
Air  difTolyes  the  Water  as  fail  as  it  is  evaporated. 

The  tepid  Springs  of  Buxton,  on  Account  of 
their  luperior  Heat,  evaporate  more 'Water  than 
the  cold  Springs  ; and  fo  much,  that  unlefs  the 
Atmofphere  be  warm,  or  dry  and  of  a temperate 
Heat,  the  whole  of  it  cannot  be  diffolved  ; there- 
fore  it  is  fulpended  in  the  Form  of  Steam. 

The  Reader  will  comprehend  this  Explanation, 
by  referring  to  the  Principles  of  Solution,  flated 
Page  123,  124.. 

Buxton-Water  fleams  in  the  Bath-Room,  al- 
though the  Air  be  from  7 20  to  7 6°,  which  far  ex- 
ceeds the  greatefl  general  Heat  of  Summer;  be- 
caufe the  Air  of  the  Bath-Room  is  kept  conflant- 
]y  almofl  comple-atly  faturated  with  Water,  and 
therefore  can  diffolve  but  a final}  Part  of  that 
which  continues  to  be  evaporated. 

The  Heat  communicated  by  the  Bath  of  Bux- 
ton to  the  Air  being  uniform,  might  be  employ- 
ed for  many  pfeful  Purpofes,  in  various  Arts, 
in  domeflic  CEconomy,  Vegetation,  and  Phy- 
fick ; by  making  a Communication  between  the 
Bath-Room  and  other  clofe  Rooms,  and  exclud- 
ing  more  perfectly  the  external  Air. 

The  Occafion  of  this  Heat,  being  fo  much  fu- 
perior  to  that  of  other  Springs  in  general,  will  be 
confidered  hereafter. 

The  fpecific  Gravity  of  Water  is,  cat.  par.  in 
Proportion  to  the  Quantity  and  fpecific  Weight 

of 
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of  the  Subftances  diffolved  therein  - hence,  by 
this  Property,  we  judge  of  the  Purity  of  Springs. 

Cel/us,  when  he  aflerts,  that  Ice  and  Snow- 
Water  are  heavier,  according  to  the  Balance,  than 
Rain,  Fountain,  Well,  br River-Water,  is  in  an 
Error.  His  Words  are,  Aqua  leviffiina  plu- 
viatilis  eft,  deinde  fontana*  turn  exFIuminei  turn 
ex  Piiteo  j poft  haee  ex  niVe  aut  Glacie.” 

It  appears,  that  Buxton- Water  does  not  differ 
confiderably  in  fpecific  Gravity  from  various  cold 
Springs,  when  they  are  of  the  fame  Temperature* 
in  general  it  is  lighter,  and  always  as  light  as 
thefe  Waters. 

But  an  equal  Bulk  of  Buxton-Water,  immedi- 
ately after  being  taken  from  the  Spring,  weighs 
much  lefsy2o  Grains  in  a Pint  lefs/than  cold 
Spring-Water.  For  this  there  are  two  Reafons  * 
firft,  the  fuperior  Heat  of  the  Water*  and  fe- 
condly,  the  permanent  Vapour  fufpended  in  it. 

To  the  Vulgar  it  is  wonderful,  that  Springs  of 
different  Qualities  fhould  be  near  each  other ; 
that  a cold  and  warm  Water*  a hard  and  foft 
Water;  a pure  and  a chalybeate  Spring,  fhould 
be  found  within  the  Compafs  of  a few  Yards,  as 
happens  at  Buxton  : But  to  a Perfon  tolerably 
acquainted  with  the  Structure  of  the  Earth,  thefe 
Differences  may  be  readily  accounted  for  * with- 
out which  Knowledge,  however,  the^  muff  be 
acknowledged  to  be  rather  extraordinary  Ap- 
pearances. 

This 
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This  is  the  Inftruftion  we  have  received  con- 
cerning the  Properties  of  Buxton-Water  by  the 
immediate  Perception  of  the  external  Senfes,  and 
by  the  Aid  of  Inftruments  for  the  Purpofe  of 
difcovering  its  fimple  Qualities;  but  as  the  Pro- 
perties of  Things  are  frequently  not  manifeft  to 
the  Senfes,  either  on  Account  of  the  Minute- 
nefs  of  the  Quantity  of  them  prefented  to  the  ex- 
ternal Senfes,  or  from  their  Nature,  we  call  in 
to  their  Aid  Inftruments  and  Experiments. 


SECTION  II. 

Containing  Experiments  to  fhew , by  Means  of  Mix- 
ture of  Subfiances  with  the  tepid  Water  of  Bux- 
ton, whether  any  or  what  Things  are  contained 
therein, 

I.  SALTS. 

A.  Acids . 

Exper.  I.  TN  i O a two  Ounce  new  Flint  Phial 
JL  with  a Glafs  - Stopper,  previoufly 
rinfed  repeatedly  with  diftilled  Snow-Water,  was 
introduced  a Shred  of  dry  Paper  dyed  by  im- 
merfing  it  in  Infufion  of  Archill.  This  Phial 
was  filled  with  the  tepid  Spring- Water  at  the  Well, 
•and  while  under  the  Water  clofed  with  the  Stop- 
per; and  out  of  itpreferved  inverted. 
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A clear  and  new  Flint  Phial,  containing  about 
two  Ounce  Meafures,  firft  well  cleaned  with  dif- 
tilled  Snow-Water,  was  filled  with  this  diftilled 
Water,  into  which  was  introduced  a Shred  of  Pa- 
per dyed  with  Infufion  of  Archill  of  the  fame 
Parcel  as  that  laft  ufed,  and  clofed  with  a found 
Corkj  and 

A third  Phial  of  the  fame  Kind,  and  rinfed  in 
the  fame  Manner  as  the  former,  was  filled  with 
diftilled  Snow-Water  nearly  faturated  with  Gas 
feparated  from  Marble  by  vitriolic  Acid,  and  a 
Piece  of  Paper  ftained  with  Archill,  of  the  fame 
Parcel  as  the  former,  was  introduced  therein.  Af- 
ter thefe  three  Phials  of  Water  and  dyed  Paper 
had  flood  two  or  three  Hours,  and  all'o  twenty- 
four  Hours  in  the  fame  Temperature,  the  Water 
of  the  firft  mentioned  Phial  was  of  a dilute  -purple 
Colour  > and  the  Paper  of  a deep  Purple.  On 
adding  to  this  Water  a few  Drops  of  a Mixture 
of  a thoufand  Parts  of  Water  and  one  Part  of  vi- 
triolic Acid,  the  Water  and  Paper  immediately 
turned  pale  red. 

In  the  fecond  named  Phial  the  Water  was- 
fcarcely  tinged  of  a pale  purple  Colour , and  the 
Paper  was  of  a paler  Purple  confiderably  than 
in  the  firft-mentioned  Bottle,  and  even  had  ra- 
ther a reddiflj  Cajl. 

In  the  third  Phial  the  Paper  was  reddijlj , and 
the  Water  juft  tinged  of  a reddijh  Hue. 

The 
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I he  Buxton-Water  did  not  change  the  purple 
Colour  of  the  Archill  red*  applied  under  Cir- 
cumftances  that  mull  have  expofed  this  Subftance 
to  the  A&ion  of  the  moft  volatile  Acid  had  it 
been  contained  in  the  Water;  but  the  dyed  Pa- 
per became  of  a deeper  Purple  than  that  in  dif- 
tilled  Water,  and  as  fome  of  the  fame  Parcel  of 
ftained  Paper  was  turned  redijh  by  the  Application 
of  the  weakeft  Acid,  Gas,  and  by  an  extremely 
diluted  and  alrnoft  infipid  Solution  of  vitriolic 
Acid  in  Water,  we  cannot  from  this  delicate  Tell 
of  Acidity  difcover  any  Appearance  that  indi- 
cates an  Acid  contained  in  this  tepid  Water. 

ExPer'  II.  Two  Ounces  of  Lime-Water  were 
added  to  a Jar  containing  about  fix  Ounces  of 
Buxton- Water  immediately  after  beino-  taken 
from  the  Spring.  A Pearl-coloured  Mixture  was 
lnlrantly  produced,  from  which  by  ftandino-  a 

woolly  Sediment  in  a colourlefs  tranfparent  Fluid 
Was  depofited. 


To  another  Jar  of  the  fame  Kind  as  the  laid, 
with  the  fame  Quantity  of  the  Pump-Watei 
near  the 5 Well  as  the  former  Jar  contained  of 
Buxton- Water,  were  added  two  Ounces  of  Lime- 
V ater ; a Mixture  of  the  fame  Kind,  and  Sedi 
ment  in  the  fame  Quantity  as  the  former  appeared 
on  the  Addition  of  the  Lime-Water.  P 
This  Experiment  was  intended  to"  fhew,  whe- 

wUed'c; as*' rtlCUkr  a<ildul0US  Permanent  Vapour 
d GaS  Was  wmbined  with  Buxton-Water, 

which 
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which  is  well  known,  wheh  diffolved  in  Water  by 
Nature  Or  Art,  to  combine  with  Quicklime  diffolv- 
ed  in  Water;  thereby  producing  a calcareous 
Earth  Or  earthy -Salt  foluble  in  a very  {mail  Pro- 
portion in  Water,  that  occafions  the  Water  to  be- 
come turbid,  and  on  {landing  to  depofit  a white 
Sediment.  Thefe  Appearances  denoting  Gas 
■were  obferved  in  this  Experiment  in  Buxton-Wa- 
ter,  and  common  Pump-Water;  and  they  are 
vifible  in  by  far  the  greateft  Number  of  Spring- 
Waters,  perhaps,  in  the  whole  Kingdom.  We. 
fhould  therefore  be  apt  to  conclude,  that  Bux- 
ton-Water,  as  well  as  many  other  Springs,  con- 
tains Gas  ; efpecially  as  the  Precipitation  here 
made,  may  be  proved  by  Obfervations  and  Ex- 
periments to  be  Quicklime  and  Gas.  I appre- 
hend, however,  that  fuch  a Conclufion  drawn  from 
this  Experiment  is  falfe,  and  we  fhall  hereafter 
relate  the  Proofs,  that  there  is  no  Gas  in  Buxton - I 
Water  combined  with  the  W ater ; and  that  the  Ap- 
pearances above  related  hitherto  fuppofed  to  de- 
monllrate  its  Exiftence  in  Water,,  probably  de- 
pend upon  a different  Caufe,  viz.  Gas  united 
with  the  Compound  of  Gas , and  Quicklime  combining: 
with  the  Quicklime  diffolved  in  the  Lime-Water 
added ; tfr  I fhall  Jhow > that  calcareous  Earth , per- 
haps, is  not  Quicklime  united  with ^ Gas , but  a Com- 
pound of  Quicklime  and  Gas  combined  with  Gas. 

An  additional  Proof  of  die  Truth  of  this  Con- 
clufion may  be  found  in  Experiment  I.  w ^ 
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fliews,  that  this  tepid  Water  does  not  contain  a 
fufiicient  Quantity  of  Gas,  if  any  Portion  of 
this  Subftance,  to  diminifh  or  change  the  purple 
Colour  of  Archill  s on  the  Contrary,  it  renders 
this  Subftance  of  a deeper  Purple,  which  is  an 
Effeft  of  Alkali.  To  thefe  Obfervations  add 
thofe  of  Pages  155  and  165,  and  this  Conclufion 
will  be  more  fully  eftablifhed. 

Exper>  III.  A fmall  Quantity  of  Iron-Filings 
was,  feveral  Times,  added  to  a Phial  of  Buxton- 
Water,  at  the  Well,  and  there  corked  clofelv 
and  agitated.  To  this  Water  poured  off  and 
filtered,  about  half  an  Hour  after  being  thus 
mixed  with  Iron-Filings,  was  added  Powder  of 
Galls . In  one  Cafe,  the  Water  was  by  this  Addi- 
tion turned  of  a purple  Colour ; but  in  three  other 
Cafes  no  Colour  was  produced,  either  immediate- 
ly, or  after  Handing  feveral  Hours. 

To  Buxton- Water  deprived  of  its  permanent 
Vapour  which  Jeparates  Jpontaneoufy , and  of  its 
refpirable  Air , in  which  had  been  mixed  Iron-Fi- 
lings, and  theMixture  afterwards  filtered  as  above- 
related,  was  added  Powder  of  Galls.  In  one  In- 
ftance  it  became,  by  the  Addition  of  Galls,  im- 
mediately brown,  but  in  three  other  Cafes,  not 
until  after  feveral  Hours. 

Buxton-Water  was  deprived,  by  Lime-Water, 
of  theG^J  it  contains,  perhaps  united  with  the  Com- 
pound of  Gas  and  Quick- Lime ; and  Buxton-Water 
was  alfo  deprived  of  the  whole  of  the  three  Kinds  of 

N per- 


x [ *78  ] 

permanent  Vapour  it  contains,  viz,  The  per- 
manent Vapour  that  Jeparates  in  great  Quantities 
fpontaneoufly,  rcjpir able  Air,  (both  which  are  com- 
bined with,  and  fufpended  in,  this  tepid  Spring,) 
and  the  Gas  combined  with  the  Compound  of  Gas 
and  Quicklime . Iron-Filings  were  mixed  and  agi- 
tated with  Water  thus  deprived  of  its  permanent 
Vapours ; and  to  thefe  Mixtures  filtered,  after 
Jlanding  a few  Hours , were  added  Powder  of 
Galls ; by  which  no  Colour  was  produced  in  lefs 
than  two  Hours,  and  then  only  a brown  Colour, 
apparently  from  the  Galls  merely  infufed  in  the 
Water,  independent  of  Iron.  With  fome  of  thefe 
Mixtures,  filtered,  after  Jlanding  fever al  Days, 
the  Galls  produced  a reddifh,  purple,  pink , or  dark 
blue,  and  black  Colour , either  immediately  or  on 
Handing. 

The  various  Shades  of  blue,  red,  and  black, 
produced  by  Galls  mixed  with  filtered  frefh  Spring- 
Water,  and  with  Water  artificially  impregnated 
with  Gas,  in  which  Iron-Filings  had  been  agitated, 
has  been  the  Refult  from  which  it  was  con- 
cluded, and  generally  believed,  that  a Spring  con- 
tained Gas  combined  with,  or  fufpended  in,  the 
Water:  Alfo,  that  in  common  chalybeate  Springs, 
Gas  was  the  Solvent  of  the  Iron.  But,  as  it  is  fhown 
in  this  Experiment,  that  not  only  Buxton-Water 
apparently  containing  Gas,  but  certainly  deprived 
of  this,  or  any,  or  all  of  its  permanent  Vapours, 
fometimes  produces,  and  at  other  Times  does  not 

produce 
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produce  Colours  with  Galls,  under  equal  Circum- 
ftances,  it  may  be  inferred,  that  Gas  is  not  the 
Solvent , or  not  the  only  Solvent  of  Iron  in  Water , 
But , j perhaps , Water  alone  will  dijfolve  Iron . 

And  it  will  be  fhewn  hereafter,  by  the  mod  deci- 
five  Experiments,  that  Gas  is  not  the  only,  or 
not  by  much  the  mod:  ufual  Solvent  of  this,  or 
other  Metals  in  Mineral- Waters. 

I recollect  that  Dr.  Fordyce,  in  his  chymical 
Leisures  mentioned,  that  the  Water  of  a Smith’s 
Shop,  in  which  red  hot  Iron  is  cooled,  contains 
Iron  diffolved  therein  ; which  Solution,  however, 
I apprehend,  frequently  does  not  take  place,  be- 
caufe  only  the  Allies  (r)  upon  the  Surface  of  the 

■ red 

(r)  The  Scales  beat  off  from  red  hot  Iron,  are  as  much 
mere  Afhes,  as  the  Allies  of  Pit-Coal,  or  other  Inflammables. 
Like  Allies  of  other  Subftances,  they  are  the  Produdl  of  In- 
flammation; for  Iron  is  decifively  an  inflammable  Subftance, 
or  will  burn,  as  well  as  Oil,  Alcohol,  or  dried  Vegetables  : 
But  the  burning  or  Inflammation  of  Iron,  is  not  obvious  in 
the  ordinary  Way,  namely,  the  rafting  of  it  in  the  Air,  and 
the  Calcination  of  it  by  Heat : Plovvever,  under  particular 
Circumftances,  it  burns  as  diftin&ly  as  a Tallow  Candle. 
When  I was  a Student  of  Chymiftry  at  Edinburgh,  about 
nine  Years  ago,  I made  a Bar  of  Iron,  that  had  been  expofed 
to  the  Heat  of  a large  Kitchen  Fire  for  many  Years,  evi- 
dently burn ; by  firft  heating  it  red  hot,  or  perhaps,  white* 
hot,  and  in  this  State,  expofing  it  to  the  Blaft  cf  Air  from 
the  large  Bellows  of  an  Iron  Furnace  ; it  then  became  fluid, 
emitted  Flame,  and  as  the  Flame  extended,  little  fluid  Maffes 
dropped  off  from  the  End  of  it,  which,  when  colleded,  were 
exactly  like  a common  Pit-Coal  Cinder.  Neither  this  appa- 
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red  hot  Metal  are,  in  general,  expofed  to  the  Aftion 
of  the  Waterj  and,  upon  mixing  Galls  with  this 
Water,  I found  that  it  iometimes  produced  a pur- 
port1 Colour,  but  in  general  no  Colour,  excepting 
that  of  Infufion  of  Galls  in  Water. 

Common  River,  and  Pump-Water,  which  had 
Iron-Filings  infufed  in  them  and  filtered,  fome- 
times  produced  Colours  with  Galls,  but  at  other 
Times  did  not  produce  any  Colours,  or  only  a 
grey -coloured  turbid  Fluid.  Mr.  Boyle  found,  that 
Water  in  which  Iron-Filings  had  been  infufed, 
produced  an  inky  Colour  with  Galls  but  fome- 

rent  Cinder,  nor  the  Scales  above-mentioned,  are  reducible 
to  a metallic  State  ; nor,  if  I recolleft  rightly,  are  the  Alhes 
called  Flowers  of  Zinc , left,  after  burning  Zinc,  capable  of 
being  reftored  to  the  State  of  a Semi-Metal. 

All  the  Metals  and  Semi-Metals,  are,  perhaps,  inflamma- 
ble, although  we  may  not  know  the  Circiimftances  neceflary 
to  make  them  burn. 

Cramer,  in  the  laft  and  German  Edition  of  his  Anfangs- 
Grunde  der  Metallurgie , Fol.  1 776,  lhews  Antimony  to  be  ca- 
pable of  burning. 

I do  not  know,  whether  the  inflammable  Property  of  An- 
timony be  much  known  ; that  of  Iron  is,  I imagine,  a Thing 
with  which  many  Readers  are  acquainted. 

Arfenic  alfo  burns  diitinftly,  provided  it  be  expofed  to  a pro- 
per Degree  of  Heat.— See  Bergman's  Sciagraphia  Regni  Min. 

We  have  a familiar  Example  of  the  burning  of  Iron,  fo  as 
to  produce  Heat,  Light,  and  chymical  Analyfls,  in  the  Jn- 
Itance  of  linking  Fire  with  a Flint  and  Steel  ; the  Particles 
produced  by  the  Stroke,  are  nothing  more  than  Particles  of 
Steel  feparated  by  the  hard  Flint,  and  fet  on  Fire  by  the 
Violence  of  the  Stroke.  1 

times 
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times  no  Colour.  He  alfo  relates,  that  Infufion 
of  Galls  poured  upon  Steel-Filings  of  which 
Needles  were  made,  produced  an  opaque  Li- 
quor, and  of  a dark  inky  Colour;  which  Colour 
it  retained  upon  Filtration.  I do  not,  how- 
ever, mean  to  infer,  that  Gas  alone,  and  alfo 
Water  faturated  with  this  Subftance,  may  not  dif- 
folve  or  fufpend  Iron  in  greater  Quantity  than  fim^ 
pie  Water;  but  that  the  Inference  is  fallacious, 
that  Buxton-Water  contains  Gas,  becaufe,  after 
Iron-Filings  have  been  expofed  therein,  a Coloijr 
is  produced,  on  the  Addition  of  Galls,  peculiar 
to  Solutions  of  this  Metal. 

Iron-Rods,  or  Rails,  and  Iron  Chains,  are  con- 
tinually fulpended  over  the  Surface  of  the  Bath  at 
Buxton,  yet  it  does  not  appear  that  this  Metal  here 
rufts  falter  than  in  common  Water  or  moilt  Air, 
Were  this  tepid  Water  faturated  with  Gas  fo  as  to 
detach  it  fpontaneoully,  from  the  Property  of 
Water  fo  impregnated  of  dilfolving  or  fufpend- 
ing  Iron,  a more  fpeedy  Solution  might  be  ex- 
pected. 

B.  Alkalies , 

Exper . IV.  A Phial  with  a Glafs-Stopper,  of 
the  fame  Kind  as  that  employed  Exper.  I,  con- 
taining half  an  Ounce  of  Syrup  of  Violets , was 
filled  with  the  Buxton  tepid  Wter,  by  immerfing 
it  in  the  Well,  and  being  there  doled  with  the 
Stopper,  was  withdrawn,  agitated,  and  preferved 
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inverted.  This  Mixture  was  at  the  fame  Time 
compared  with  Syrup  of  Violets,  of  the  fame  Par- 
cel as  thd  former,  and  diddled  Water ; and  with 
a.  third  Mixture  of  the  fame  Syrup  and  common 
Pump-Water;  both  of  which  Mixtures,  contain- 
ed the  fame  Proportion  of  Syrup  and  Water  as 
the  firfl  Mixture. 

The  Mixture  containing  Buxton,  and  that  with 
Pump- Water,  appeared  of  a bluijh -green  Cajl , 
pretty  much  alike  ; which  Colour  became,  com- 
monly, a pale  green  on  {landing;  but  the  other 
Mixture  was  of  a pale  blue  Colour. 

In  other  Inftances,  with  a different  Parcel  of 
Syrup  of  Violets,  the  Mixture  with  the  tepid 
Water,  recently  taken  from  the  Well,  and  that 
with  the  Pump- Water,  were  of  a bluijh  Colour  : 
And  with  Buxton-Water  that  had  been  preferred 
corked  fome  Time  in  Bottles  it  was  generally 
bluijld.  From  yarious  Trials  it  appeared,  that 
BuxtonAVater,  recently  taken  from  the  Spring, 
and  Syrup  of  Violets,  generally  formed  a green 
Mixture';  and  Buxton-Water,  which  had  been  , 
fome  Time  kept  in  Bottles,  and  Syrup  of  Vio- 
lets, generally  made  a bluijh  Mixture. 

A few  Drops  of  an  ajmoft  infipid  Solution  of 
fixed  Alkali  in  diftilled  Water,  turned  all  the 
above  Mixtures  of  a pale  green  Colour  immediately. 

Exper.  V.  A Drachm  of  Nitre  of  Magnefia 
(without  the  fmalleft  Portion  of  fuperfluous  Acid) 
v/ as  added  to  four  Ounces  of  Buxton  tepid  Wa- 
ter 


[ *33  ] 

ter  at  the  Well,  This  Mixture  remained  clear  after 
Handing  twenty-four  Hours.  The  fame  Quan- 
tity of  Nitre  of  Magnefia  was  added  to  eight 
Ounces  of  Buxton-Water,  and  the  Mixture  was 
clear  after  Handing  fome  Time.  1 wo  Drachms 
of  Nitre  of  Magnefia  were  added  to  a Jar  con- 
taining a Pint  of  this  tepid  Spring,  and  not  the 
leafi  Precipitation  occurred  during  two  Days. 

The  greenifh  Colour  commonly  produced  by 
Buxton-Water  and  the  blue  Juices  of  Vege- 
tables, is  reckoned  a certain  Proof  of  the  Prefence 
of  an  Alkali  5 but,  many  other  Subfiances  be- 
fides  Alkali  produce  this  Colour,  and  feveral  of 
thefe  are  commonly  contained  in  Spring-Wa- 
ter, viz.  calcareous  Earth,  and  earthy  Salts  in 
general,  as  vitriolic  Selenites.  Alfo,  Nitre  of 
Magnefia,  nitrous  Acid  fo  faturated  with  Lead  as 
to  form  Cryfials,  changed  the  Syrup  employed  in 
Experiment  IV.  green,  &c.  This  Appearance, 
therefore,  alone  is  but  an  equivocal  Sign  ; how- 
ever, in  Conjunction  with  other  Obfervations  and 
Experiments,  it  is  pretty  decifive. 

Exper . V.  fhews  clearly  and  decifively,  that 
the  green  Colour  produced  in  the  IVth  Experi- 
ment, was  not  occafioned  by  Alkali  in  this  tepicj 
Water;  becaufe  Nitre  of  Magnefia  is  decom- 
pofed  by  the  fmallefi  Portion  of  Alkali  in  Water, 
and  no  other  Subfiance  in  Water  is  known  tq 
decompofe  this  earthy  Salt. 
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C.  Vitriolic  Acid  combined  with 
Alkalies,  Earths , and  Metals. 

_ Exper.  VI.  To  a Wine-Glafs  full  of  this  te- 
pid Water,  immediately  after  being  taken  from 
the  Well,  were  added  ten  Drops  of  nitrous  Acid, 
upon  which  Mixture,  were  poured  thirty  Drops 
of  Solution  of  Lead  in  nitrous  Acid.  The  Ad- 
dition of  this  Solution,  occafioned  a turbid  Ap- 
pearance immediately.  On  Handing,  there  was 
a copious  Depofition  of  clofe  grey  Sediment,  ad- 
hering clofely  to  the  Sides  of  the  Glafs. 

The  fame  Appearances  happened  with  a like 
Mixture,  and  a hard  Pump-Water,  inffiead  of  Bux- 
ton-Water. 

Alio  the  fame  Mixture  was  made,precifelyasthe 
Jaft,  with  diftilled  Water  inftead  of  this  tepid 
Spring,  and  the  Mixture  was  neither  turbid,  nor 
had  it  any  Sediment  on  Handing. 

From  the  preceding  Experiment  it  may  be 
concluded,  that  vitriolic  Acid  in  the  Water,  com- 
bined with  the  Lead  diflolyed  in  nitrous  Acid ; 
and,  as  the  Compound  of  Lead  and  vitriolic 
Acid  is  a Salt  very  fparingly,  or  not  at  all,  fo- 
luble  in  Wrater,  it  is  upon  this  Occafion  preci- 
pitated. As  a Decompofition  may  be  produced 
on  adding  Solution  of  Lead  in  nitrous  Acid 
to  Water  containing  Alkali,  abforbent  Earths, 
or  Metals,  or  in  Confequence  of  mere  Dilution ; 
nitrous  Acid  was  previoufly  added,  Efficient  to 

faturate 
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faturate  any  fuch  Subftances  in  Buxton-Water, 
and  to  prevent  Decompofition  by  Dilution  : And 
it  is  proved  by  this  Experiment  of  the  Mixture 
of  diftilled  Water  inftead  of  Buxton-Water,  that 
mere  Dilution  did  noli  decompofe  this  Solution  of 
Lead ; therefore  it  rhay  be  fairly  inferred,  that 
the  Precipitation  arifes  from  vitriolic  Acid  ■,  but 
whether  this  Acid  be  combined  with  Water,  or 
other  Subftances,  cannot  be  determined  by  this 

Experiment. 

» 

D.  Muriatic  Acid  combined  with 
Alkali } Earths , or  any  other  Subfiances. 

Exper.  VII.  To  a Wine-Glafs  filled  with  this 
tepid  Water  were  added  at  the  Well,  firft,  five 
Drops  of  nitrous  Acid,  and  then  ten  Drops  of 
Solution  of  Silver  in  nitrous  Acid.  Upon  this 
Solution  being  poured  into  this  Glafs  of  Water, 
there  was  a Pearl-coloured  turbid  Appearance, 
and  in  ten  Minutes  a copious  whitifh  Sediment 
took  Place,  which,  on  Handing,  changed  to  a 
purplifh  Colour. 

Nearly  the  fame  Appearances  happened  with 
Pump-Water,  ufed  in  this  Experiment,  inftead 
of  Buxton-Water. 

This  Mixture,  made  with  diftilled  Water,  was 
tranfparent,  and  without  Sediment ; but  upon 
adding  Sea-Salt,  in  Quantity  a thoufandth  Part 
pf  the  diftilled  Water,  a Precipitation  like  that 
of  the  other  Mixtures  enfued. 
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As  the  nitrous  Acid  added  in  the  above  Ex- 
periment, was  fufficient  to  faturate  any  Alkali  or 
Earth  contained  in  the  tepid  V/ater  examined, 
and  prevent  the  Solution  of  Silver  from  being 
decompofed  by  Dilution  with  Water,  I deduce^ 
that  the  Pearl-coloured  Appearance  and  Preci- 
pitation was  occafioned  by  muriatic  Acid  com- 
bining with  the  Silver  difl'olved  in  nitrous  Acid ; 
and  that  the  nitrous  Acid  would  at  the  fame  Time 
difiolve  the  Alkali,  Earth,  or  probably  other 
Subftances  combined  in  the  Water  naturally  with 
the  muriatic  Acid,  provided  this  Acid  be  not 
combined  with  the  mere  Water. 

As  muriatic  Acid  is  fo  very  generally,  perhaps, 
univerfally,  contained  in  Spring-Water,  it  is  not 
remarkable  that  it  fhould  be  found  in  the  Pump- 
Water,  fubjedted  to  the  Tell  of  this  Experiment,, 

E.  Calcareous  Earth  which  is 
perhaps  Gas  combined  with  the  Compound  of 
Gas  and  Quicklime. 

In  another  Part  of  this  Work  it  will  be  fub- 
mitted  to  the  Opinion  of  the  Reader,  whether 
calcareous  Earth  fhould  not  be  confidered  as  an 
earthy  Salt  compofed  of  an  Acid,  which  is  a per- 
manent Vapour ; namely.  Gas,  and  a Subfiance 
which  appears  to  be  a Species  of  Alkali,  viz. 
Quicklime.  Alfo,  whether  I have  not  difeovered, 
that  calcareous  Earth  is  compofed  of  Gas  united 
to  a Compound  of  Gas  and  Quicklime, 

Pr. 
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Dr.  Cullen , I am  well-informed,  in  his  chy- 
mical  Lectures,  ufed  to  reckon  Quicklime  an 
alkaline  Subftance. 

Exper.  VIII.  To  a Pint  Jar  of  Buxton- Wa- 
ter was  added  a Drachm  of  falurated  Solution  of 
Lead  in  nitrous  Acid. 

This  Mixture  was  at  firft  Jlightly  muddy , and, 
on  handing,  depofited  a brown  or  gray  Sediment. 
After  decanting  the  clear  W ater,  the  Sediment 
was  dried,  and  a Drachm  of  nitrous  Acid  was 
poured  upon  it : After  feveral  Days  Expofure  in 
a gentle  Heat  in  a warm  Room,  a Pat  t of  this 
Sediment  appeared  to  be  dijfolved. 

To  another  Jar,  containing  a Pint  of  Buxton - 
Water,  was  added  about  one  Drachm  Meafure 
of  nitrous  Acid,  and  the  fame  Quantity  of  So- 
lution of  Lead  in  nitrous  Acid : This  Mixture 
was  lefs  turbid , and  depofited  a fmaller  Quantity 
of  Sediment  than  the  former  Mixture.  After 
pouring  off  the  clear  Fluid,  the  Sediment  was 
evaporated  to  Drynefs,  and  mixed  with  about  a 
Drachm  Meafure  of  nitrous  Acid  : This  Mix- 
ture was  expofed  in  a warm  Room,  the  fame  Space 
of  Time  as  the  former  Mixture  of  Sediment  and 
nitrous  Acid,  when  either  a much  fmaller,  or  no 
Solution  appeared  to  have  taken  Place. 

A Drachm  Meafure,  or  thereabouts,  of  the 
faturated  Solution  of  Lead  in  nitrous  Acid,  was 
added  to  a Pint  Meafure  of  diftilled  Snow-Water  : 
On  handing  feveral  Days,  expofed  to  the  Atmo- 
3 fphere, 
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fphere,  the  Tranfparency  of  this  Mixture  appear- 

ed  much  chfturbed,  but  no  Sediment  could  be 
a linn  culy  perceived.' 


, Fr0m  the  two  M of  thefe  Mixtures  it  may  be 
inferred,  that  there  is  calcareous  Earth  dijfclved  in 
this  tepid  Water  ; for  in  the  firft  of  them,  the 
Solution  of  Lead  is  decompcfed,  by  the  Quick- 
lime of  this  Earth  combining  with  fome  of  the 
Acid  in  which  this  Metal  is  diflolved  ; and  the 
Gas,  the  other  Element  of  which  calcareous  Earth 
is  compofed,  probably,  at  the  fame  Time,  joins 
the  Calx  of  Lead  rather  than  the  Water : The 
Compound,  thus  formed,  of  nitrous  Acid  and 
Quicklime;  is  diffolved  by  the  Water;  but  the 
Compound  of  Calx  of  Lead  and  Gas,  is  not  fo- 
luble  in  Water;  therefore,  it  is  depofited  in  the 
Form  of  Sediment.  As  the  Solution  of  Lead, 
added  in  this  Experiment,  contained  more  nitrous 
Acid  than  is  fufficient  to  laturate  the  Quicklime 
in  this  Quantity  of  Water,  the  fuperabundant 
Solution  of  Lead  is  alfo  decompofed,  by  vitriolic 
Acid  in  the  Water  combining  with  the  Calx  of 
Lead ; thereby  forming  a metallic  Salt,  which, 
being  foluble  in  an  exceedingly  fmall  Quantity 
of  Water,  the  greateft  Part  of  it  is  depofited  in  the 
i‘  orm  of  a Sediment ; while  the  nitrous  Acid  unites 
with  abforbent  Earth  (if  the  vitriolic  Acid  be  com- 
bined with  Quicklime  or  Magnefia)  forming 
a Salt  of  ready  Solubility  in  Water:  So  that  the 
Sediment  found,  in  the  firft  of  thefe  three  Mix- 
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tures,  was  probably  Calx  of  Lead,  combined 
with  Gas,  and  another  Compound,  viz.  Calx  of 
Lead  and  vitriolic  Acid  ; therefore,  on  expofing 
this  Sediment,  for  feveral  Days,  to  the  Adtion  of 
nitrous  Acid,  the  Whole  or  a Part  of  the  Calx 
of  Lead  would  be  liable  to  be  diffolved  in  this 
Acid;  which  accounts  for  the  Diminution  in  the 
Quanty  of  Sediment,  after  the  Mixture  of  this 
Sediment  with  nitrous  Acid. 

In  the  fecond  of  thefe  two  Mixtures , the  nitrous 
Acid,  added  to  this  tepid  Water,  would  necef- 
farily  laturate  any  ^bforbent  Earth  diffolved  there- 
in ; therefore,  the  turbid  Appearance,  and  fubfe- 
quent  Formation  of  Sediment,  muft  be  folely  af- 
cribed  to  the  Combination  of  vitriolic  Acid  and 
Calx  of  Lead,  in  the  fame  Quantity  as  in  the  firft 
Mixture ; but  as  the  firft  Mixture,  not  only  con- 
tained the  Compound  of  Calx  of  Lead  and  vitri- 
olic Acid,  in  as  great  a Quantity  as  the  fecond 
Mixture,  but  the  Calx  of  Lead  in  Conjunction 
with  Gas,  the  Sediment  muft  be  greater  in  Quantity ; 
and  no  Diminution  of  the  Quantity  of  the  Sedi- 
ment of  the  fecond  Mixture  happened  when  di~ 
gefted  with  nitrous  Acid,  becaufe  the  whole  of  it 
was  a Compound  of  vitriolic  Acid  and  Calx  of 
Lead. 

The  Diminution  of  Tranfparency,  and  even 
the  fomewhat  turbid  Appearance  of  the  third  Mix- 
ture, on  Expofure  to  the  Atmofphere,  was  occa- 
fioned  by  the  mere  Dilution  of  the  Solution  of 
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Lead  in  Water.  For  all  dilute  Solutions  of  me- 
tallic Salts  decompofe  fpontaneoufly,  certainly  if 
expofed  to,  and  perhaps  alfo  when  excluded  from 
the  Atmofphere.  This,  by  the  Way,  accounts 
for  the  Decompofition  of  chalybeate  Waters  erro- 
neoufly  referred  to  the  Efcape  of  Gas,  of  which 
we  fhall  fpeak  more  fully  hereafter.  There  was 
no  Sediment  formed,  becaufe  the  Particles  of  the 
Calx  of  Lead  were  too  minute,  and  fufpended  in 
too  large  a Bulk  of  Water,  to  be  able  to  over- 
come the  Cohefion  of  this  Fluid. 

Exper.  IX.  Into  a Jar,  containing  half  a Pint 
of  Buxton  tepid  Water , were  poured  three  Tea- 
fpoonfuls  of  faturated  and  filtered  Solution  of  cor - 
rofive  Sublimate  in  diftilled  Water ; and  to  eight 
Ounces  of  diftilled  Water , was  added  about  a 
Drachm  Meafure  of  this  Solution  of  Sublimate 
in  Water. 

For  fome  Hours  the  above  Mixtures  remained 
iranf parent ; but  after  (landing  a Day  or  two,  the 
former  of  them  depofited  a clofe  gray  Sediment , 
and  the  latter  had  its  1‘ranfparency  difturbed. 

As  it  is  (hewn  by  Experiments  IV.  and  V.  that 
this  Spring-Water  contains  no  Alkali,  the  Pre- 
cipitation in  the  Jar  of  Buxton-Water  is  occa- 
iioned,  principally,  by  calcareous  Earth  in  the 
Water  j for  the  Quicklime  of  this  Subftance 
combines  upon  this  Occafion  with  the  muriatic 
Acid  of  the  corrofive  Sublimate,  while  the  Gas  of 
the  Earth  u nites  either  with  the  Calx  of  the  Qu  ick- 
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filver,  or  the  Water  ; and  thus  a turbid  Appearance 
and  Sediment  is  produced.  In  Part,  however, 
the  Decompofition  arifes  from  the  Solution  of  the 
metallic  Salt  here  employed  being  extremely  di- 
luted. 

The  Diminution  of  Tranfparency  in  the  fecond 
Jar  of  the  Mixture  on  Handing,  was  occafioned 
merely  by  the  Decompofition  of  the  metallic 
Salt  with  fo  large  a Quantity  of  Water. 

Exper.  X.  Four  Grains  of  Saccharum  Saturni 
were  diffolved  in  a half  Pint  Glafs  of  Buxton- 
Water , which  immediately  made  a turbid  Appear- 
anceand,  after  Handing,  there  was  a Depofition 
of  a copious  Sediment. 

A like  Mixture  with  diHilled  Snow-Water, 
(which  diftilled  Water  was  previoufly  found  to 
contain  no  Gas,  either  combined  with  the  Water 
or  with  Quicklime)  was  immediately  rather 
milky,  but  not  fo  turbid  as  the  former  Mixture; 
and  after  remaining  at  ReH,  let  fall  a lejs  copious 
Sediment  than  the  other  Mixture. 

We  only  know  two  Things  that  could,  upon 
this  Occafion,  produce  the  turbid  Appearance 
and  Sediment  in  the  Buxton-Watery  viz.  calcare- 
ous Earthy  adting  upon  this  metallic-  Salt  in  the 
Manner  related  in  the  Obfervations  upon  the  laH 
Experiment ; and  Dilution. 

The  Appearances  in  the  other  Mixture , are  oc- 
cafioned entirely  by  a Decompofition  of  this  metal- 
lic Salt  in  Confequence  of  Dilution.  The  tur- 
bid 
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bid  Appearance  and  Sediment  is  remarkably  great 
"with  this  Salt  of  Lead,  and  a large  Quantity  o.f 
Water;  and  the  Decompofition  being  To  much 
more  fpeedy  of  Saccbarum  Saturni  by  Water, 
than  of  other  metallic  Salts,  or  earthy  Salts,  it 
may  be  confidered  as  the  mod  linking  Inftance 
of  the  Property  in  general  of  Decompofition 
of  metallic,  and  earthy,  and  perhaps  neutral  Salts, 
by  dilute  Solution  in  Water. 

■ I take  this  Opportunity  of  pointing  out  a Mis- 
take in  the  generally  received  Opinion,  that  Wa- 
ter faturated  with  Gas  decompounds  Sugar  of  Lead 
in  Confequence  of  the  Gas  combining,  from  its 
ftronger  Attraction  than  acetous  Acid,  with  the 
Calx  of  Lead.  Thofe  who  have  made  this  Ex- 
periment, and  drawn  this  Conclufion,  did  not  at 
the  fame  Time  perform  the  Experiment  with 
fimple  Water,  or  recoiled:  the  Fad,  that  metallic 
Salts  are  decom-pojed  by  Dilution  with  Water  (r). 

F.  Sub- 

(r)  This.  Opinion  is  founded  entirely  on  the  following  Ex- 
periment, related  in  the  Appendix,  p.  291,  of  the  fir  ft  Vo- 
lume of  Dr.  Prief  ley’s  Experiments  and  Qbfervations  on  dif- 
ferent Kinds  of  Air.  “ Diftilled-Water  faturated  with  fixed 
Air,  formed  a white  Cloud  and  Precipitation  upon  being  mix- 
ed with  a Solution  of  Saccharum  Saturni.”  I remark  upon 
this  Part  of  the  Experiment,  that  the  fame  Appearance  takes 
Place  with  fimple  Water.  “ I found  likewife  that  fixed  Air, 
after  paffing  through  the  Tube  filled  with  alkaline  Salt,  up- 
on being  let  into  a Phial  containing  a Solution  of  the  metal- 
lic Salt  in  diftilled  Water,  caufed  a perfect  Separation  of  the 
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F.  Subfiances  compofed  of 
(my  Earth  or  any  Metal  with  any  Acid,  form - 
ifig  neutral  Salts  with  any  earthy  or  metallic 
Bafes,  excepting  the  earthy  Salt , calcareous 
Earth,  confifiing  of  Gas  and  Quicklime,  or, 
perhaps  more  jufily , of  Gas  and  the  Compound 
of  Gas  and  Quicklime. 

Exper.  XI.  Two  Drachms  Meafure  of  a per- 
fectly dear  Solution  of  pure  fixed  vegetable  Al- 
kali, in  a mild  State,  were  added  to  a Jar  con- 
taining four  Ounces  of  Buxton-lV ater  : 1 his  Ad- 
dition rendered  the  Water  immediately  turbid, 
and  on  Handing,  there  was  a copious  Bepofition  of 
white  Sediment , 

Lead  in  the  Form  of  a white  Powder;  for  the  Water,  after 
this  Precipitation,  fhewed  no  Cloudinefs  upon  a frefh 
Mixture  of  the  Subftances  which  had  before  rendered  it 
Opaque.”  Upon  the  latter  Part  of  this  Experiment  I re- 
mark, that  unlefs  a Phial  containing  Solution  of  Sugar  of 
Lead  without  Gas,  had  been  compared  along  with  the  Phial 
of  Solution  into  which  Gas  was  transferred,  it  is  uncertain 
whether  the  Decompofition  was  occafioned  by  the  Water 
alone,  or  by  the  Gas  in  the  Water;  perhaps,  however,  the 
Precipitation  is  rendered  more  compleat  and  fpeedy  by  the 
Gas  contained  in  Water. 

The  Author  of  a Ereatife  onGa/es,  fays,  “ This  Gas  oc- 
cafions  a Precipitation  in  a Solution  of  Sugar  of  Lead,  as  Mr. 
Hey  of  Leeds  oblerves.” 

Mr.  Cavallo  alfo,  in  his  late  Work  on  Air  and  other  per- 
manently elafic  Fluids,  4to,  on  the  Event  of  the  Experiment 
here  related,  fays,  that  fixed  Air  decompofes  Lead  diffolved 
in  acetous  Acid. 
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The  fame  Appearance  occurred  on  the  Addi- 
tion of  the  above  Solution  to  common  Pump- 
Water ; but  Solution  of  mild  Alkali  and  dijlilled 
Water  formed  a clear  Mixture. 

The  Matter  here  depofited,  was,  in  all  Proba- 
bility, a Subftance  which  might  have  been  com- 
bined with  any  kcid,  excepting  Gas ; for  I found 
that  mild  Alkali  did  not  decompofe  or  precipitate 
Solution  of  calcareous  Earth  in  diftilled  Water. 
From  the  Colour  of  the  Sediment,  independently  of 
the  preceding  Fa£ts,  it  is  mofc  probable  it  was  en- 
tirely, or  principally,  abforbent  Earth  depofited  in 
Confequence  of  the  Quicklime  before  combined 
with  Acid  now  uniting  with  the  Gas  of  the  Alkali, 
and  Acid  combining  with  thepure  or  oauftic  Alkali. 

To  determine  the  Kind  of  Subftance  or  Sub- 
ftances  thus  precipitated,  which  might  be  in  too 
fmall  a Quantity  to  be  obferved  by  the  external 
Senfes  in  the  above  Quantity  of  precipitated  Mat- 
ter, the  following  interefting  Experiment  was 
made.  , 

Exper.  XII.  To  116  Wine  Gallons  ofBuxton- 
Water,  contained  in  a brewing  Tub  previoufly 
made  perfectly  clean,  immediately  after  this  Wa- 
ter was  conveyed  in  wooden  Veflels  from  the  Well, 
was  added  one  Pound  of  Salt  of  Tartar , free  from 
extraneous  Matters.  This-  Salt  occafioned,  im- 

0 

mediately  upon  its  Solution,  a turbid  Appearance 
throughout  the  whole  Fluid.  This  Veftel  of  Solu- 
tion Mixture,'  after  ftanding  four  Days,  during 
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which  Time  Care  was  taken  to  exclude  anyDuft,  or 
other  foreign  Matters  from  being  introduced,  was 
become  perfectly  clear,  and  a clofe  gray-coloured 
Sediment  was  formed  at  the  Bottom  of  the  Tub. 

Some  of  this  clear  Fluid,  on  the  Addition  of 
Syrup  of  Violets,  became  Grafs  green  j while 
frefh  Buxton-Water  turned  blue  with  the  fame 
Parcel  of  Syrup  and  a fmall  Quantity  of  this 
transparent  Solution,  with  an  additional  Solution 
of  Alkali,  did  not  become  in  the  lead  turbid  im- 
mediately, or  on  (landing  depolit  any  Sediment. 
It  was  therefore  rendered  certain,  that  a fufficient 
Quantity  of  Alkali  had  been  added  to  decompound 
the  Subftances  propofed. 

As  much  clear  Fluid  as  poffible  was  drawn  off 
from  this  Mixture,  by  Means  ot  a Spigot  and  Faucet 
inferted  near  the  Bottom  of  the  Tub.  By  allow- 
ing the  remaining  Mixture  to  (land,  and  by  de- 
canting the  clear  Fluid  from  it  repeatedly,  I ob- 
tained the  whole  of  the  Sediment  depofited  in  this 
Experiment,  with  only  a very  fmall  Quantity  of 
the  Solution  mixed  with  it. 

In  the  Manner  juft  related,  Sediment  was  pro- 
cured three  Times  from  the  above-mentioned 
Quantity  of  Buxton-Water,  namely,  from  34? 
Gallons  of  this  Water.  The  whole  Sediment  from 
the  Tub  filled  three 'Times,  i.  e.  from  348  Gal- 
lons of  Buxton  AVater,  weighed  four  Ounces  and 
two  Drachms  and  a Half  Troy  ; fo  that  each  Gal- 
lon afforded  about  fix  Grains  of  Sediment. 

O 2 Sediment 


t 196  ] 

Sediment  was  alfo  procured  from  12  Gallons  of 
Buxton-Water  in  the  Manner  above-related, 
which,  when  evaporated  to  Drynefs,  weighed 
three  Pennyweights,  twelve  Grains  ; fo  each  Gal- 
lon of  Water  afforded  feven  Grains  of  Sediment. 

This  Sediment  was  an  extremely  light,  fmooth, 
gray  Powder,  without Tafte  or  Smell;  and  fup- 
pofing  the  Gas  combined  with  this  Sediment  to  be 
one-third  of  the  Weight  of  this  Sediment,  and 
the  Acid  with  which  this  Sediment  was  combined 
to  weigh  as  much  as  the  Sediment  here  procured, 
when  free  of  Gas,  or  four  Grains  in  each  Gallon, 
then  the  Quantity  of  metallic  or  earthy  Salt  in 
the  Water  will  be  eight  Grains  in  a Gallon  ; pro- 
vided  no  earthy  Matter  was  formed  and  depofited, 
by  the  dilute  Solution  of  Alkali  employed  to  pro- 
duce this  Precipitation  (s'). 

All  that  can  be  determined  from  the  fimple 
Properties  of  this  Sediment  is,  that  it  either  con- 
tains but  a fmall  Quantity  or  no  Calx  of  Metal, 
becaufe  it  is  grey.  1 . , I 

Exper.  XIII..  To  a fmall  Portion,  about  fix 

Grains,  of  the  above  Sediment,  was  added  mu - 

# 

(,-)  Boerhaa've,  and  other  Chymifts,  fpeak  of  the  Con- 
verfion  or  the  Produdlion  of  Earth  from  fixed  Alkali  by  Solu- 
tion, Dilution,  Evaporation,  Heat,  andExpofure  to  Air ; and 
relate  Proceffes  for  this  Purpofe. 

Margraaf  fears,  that  in  this  Experiment  the  Properties  of 
the  Subllances  contained  in  the  Water  may  be  changed  ; but 
gives  no  Proof  to  demonftrate  this  Change  to  obtain  upon 
this  Occafion. 
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riatlc  Acid  gradually,  till  the  Effervefcence  excited 
ceafedj  and  it  then  appeared  to  be  entirely  diffolv- 
ed  ; and  the  Solution  was  a yellovvifli  tranfparent 
Fluid,  that  had  a bitter  laline  Tade,  not  much 
unlike  muriatic  Selenites. 

Vitriolic  Acid  was  added,  Drop  by  Drop,  upon 
this  Solution ; which  occafioned  a Depofition  of 
a copious  white  Sediment,  exadlly  with  the  fame 
Appearances  as  happened  upon  pouring  vitriolic 
Acid  upon  muriatic  Selenites. 

This  Experiment  fhewed,  that  the  principal 
Part  at  lead,  if  not  all  the  Sediment  precipitated, 
by  adding  mild  fixed  Alkali  to  Buxton -Water, 
was  abforbent  Earth  : And,  alfo,  that  a principal 
Part,  or  the  whole  of  this  Earth,  was  calcareous 
Earth,  but  did  not  demondrate  whether  there  was 
not  a fmall  Quantity  of  other  abforbent  Earths, 
and  of  Calces  of  Metals  therefore  the  following 
Experiment  was  made. 

Exper.  XIV.  To  one  Ounce  of  the  above  Se- 
diment, procured  from  the  Buxton-Water  in  the 
above  Experiment,  in  a Glafs  Jar  capable  of  con- 
taining two  Quarts  of  Fluid,  was  added  vitriolic 
Acid,  diluted  with  fix  Times  its  Bulk  of  diddled 
Rain-Water,  until  no  further  Effervefcence  enfued. 
When  it  was  fuppofed  a fufficient  Quantity  of  Acid 
had  been  added  to  faturate  the  whole  earthy  Sedi- 
ment, this  Mixture  was  expofed  in  a Sand  Heat 
twenty-four  Hours,,  and  then  diluted  with  fix 
Ounces  of  diddled  Rain-Water  boiling  hot,  agd 
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filtered  through  Paper.  Water  was  poured  a fecond 
Time  upon  the  Solution,  in  Quantity  two  Pints, 
and  filtered  as  before.  Thefe  filtered  Fluids  were 
of  a light  brown  Colour,  had  a bitterifh  Tafte, 
and  were  more  bitter  than  a Solution  of  vitriolic 
Selenites,  made  by  diffolving  vitriolic  Selenites, 
compofed  of  Quicklime  which  had  been  combined 
with  Water,  and  precipitated  by  combining  it  with 
Qas,  and  uniting  this  Sediment  with  vitriolic  Acid, 

To  a fmall  Quantity  of  the  above  Mixture, 
poured  off  foon  after  adding  the  vitriolic  Acid, 
before  it  was  fir  ft  filtered , were  added  a few  Grains 
of  Galls  powdered  in  a Marble  Mortar;  by 
which  it  v/as  changed,  firft  of  a yellowifh  Colour , 
then  greenifh  and  thick , afterwards  blackifh.  The 
fame  Appearances  prefen  ted  themfelves,  on  add- 
ing Galls  of  different  Sorts,  to  fome  of  this  de- 
canted Solution. 

To  fmall  Quantities  of  the  above  Solution  after 
Filtration , were  added  powdered  Galls  of  diffe- 
rent Parcels  ; which,  on  Handing,  became  brown 
coloured,  like  Infufion  of  Galls  in  Water,  and  ji 
turbid , but  no  purple , blue , blackifh , or  other 
Shades  of  thefe  Colours  were  produced. 

To  fome  of  this  filtered  Liquor  was  alfo  added  a 
fmall  Portion  of  phlogifticated  Alkali,  or  Ley  of  Al- 
kali calcined  with  Blood  (/),  which  inftantly  pro- 
duced ! 

* 1 Rr 

(/)  See  Qpufcuhs  Chymiques  de  M.  Margraaf,  Tom.  I.  p. 
#K.  for  the  Method  of  making  phlogifticated  Alkali. — This 
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duced  a blackijh  Colour,  that  immediately  difap* 
peared,  and  left  a white  and  muddy  fluid.  Solu- 
tion of  mild fixed,  Alkali,  produced  with  this  filtered 

moft  accurate  and  laborious  Cbymift  obferyes,  that  the  Con- 
fideration,  that  PruJJian  Blue  owes  its  Colour  to  Iron,  ug- 
gelled  to  him,  that  alkaline  Ley,  calcined  with  dried  Mood, 
would  readily  deleft  any  Particles  of  Iron  in  the  Earths  ; in 
principally  calcareous  Earth,  procured  from  Waters  by 
Diflillation  : But,  for  this  Purpofe,  fuch  Sediments  mull  be 
dilfolved  in  Acid  of  Vitriol,  which  would  form  a Compound 
of  fparing  Solubility  in  Water,  and  combined  with  Iron,, 
would  be  readily  fallible.  Therefore,  Mr.  Margraaf  i aturat- 
ed  the  Sediment,  which  was  principally  calcareous  Earth,  left 
after  the  Evaporation  of  Water,  with  diluted  vitriolic  Acid, 
The  Fluid  filtered  from  this  Mixture,  was  a Solution  of  vi- 
triolic Selenites,  and  the  whole,  probably,  of  any  metallic 
Solution  that  might  be  contained  therein.  If  any  Iron  were 
contained  in  the  Water,  it  was  manifelled  by  the  blackijk  or 
blue  Precipitation , upon  the  Addition  of  this  alkaline  Lix- 
ivium. As  this  Precipitation  of  blackijb  or  blue  Matter,  was 
obtained  from  the  calcareous  Earth  of  a Variety  of  Spring 
and  River-Waters,  as  well  as  from  the  calcareous  Earth  of  a 
Variety  of  animal  Matters,  which  had  not  been  fufpefted  to 
contain  Iron,  from  their  Appearance,  Tafte,  the  Addition 
of  Galls,  &c.  he  concluded  they  contained  Iron,  which  Sub- 
fiance  was  fhewn  by  this  more  delicate  Tell  than  Galls  or 
other  Means.  Further  ; this  precipitated  blue  Matter,  was 
decifively  proved  to  be  Iron,  by  collefting  it  in  pretty  large 
Quantity.  By  Calcination,  it  was  firft  found  to  be  red 
Saffron  of  Iron,  and  then,  by  combining  it  with  Phlogillon, 
it  was  reduced  to  a metallic  Form, 

When  I was  a Student  at  Edinburgh,  Dr.  Black  ufed  to 
recommend  this  phlogifticated  Alkali,  as  a more  delicate  and 
certain  Teft  of  Iron  in  Water  than  Galls. 
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Fluid  a turbid  Appearance  ; and,  afterwards,  a 
Depofition  of  a white  Sediment , fimilar  to  that 
upon  adding  Solution  of  the  fame  Alkali  to  the 
Solution  of  the  above-mentioned  artificial  Se- 
lenites* 

i * 

The  Sediment  procured  from  twelve  Gallons 
of  Water,  in  Quantity  3 dwt.  12  grs.  was  treated 
exadlly  as  the  Ounce  of  Sediment  juft  mentioned, 
but  diluted  after  Solution  with  twenty-four  Ounces 
of  Snow-Water ; and  all  the  fame  Appearances 
happened,  excepting,  that  the  Liquor  filtered  alfo 
produced  a dark  blue  Colour  with  Galls  on  fiand- 
ittg,  as  well  as  Joon  after  the  Solution  was  made. 

To  fmall  Quantities  of  Solution  of  the  pre- 
ceding artificial  vitriolic  Selenites,  were  added 
Powder  of  Galls  of  various  Parcels,  and  alfo 
fhlogifiicated  and  common  Alkali , without  pro- 
ducing any  coloured  Fluids  ; the  Alkalies  only  oc- 
cafioning  a Precipitation  of  a gray  Sediment. 

The  preceding  Solutions  filtered  from  the  Ounce 
of  dijfolved  Sediment , as  well  as  that  from  the  -pre- 
cipitated Matter  of  twelve  Gallons  of  Water , and 
the  filtered  Solution  of  artificial  vitriolic  Selenites , 
were  evaporated  flowly  in  Glafs  Veflels  to  Dry- 
nefs.  This  laft  Solution  yielded  about  half  a 
Grain  in  an  Ounce  of  Fluid  ; and  the  two  former 
about  three-fourths  of  a Grain  to  a Grain,  from 
each  Ounce  of  filtered  Fluids.  The  Sediment 
of  the  Fluids  thus  evaporated  was  cryftallized, 
and  had  a bitter  Tafte.  It  is  remarkable,  that; 

the 


[ 20I>  ] 

the  Solution  of  artificial  Selenites  evaporated  to 
Drynefs  afforded  Cryftals  of  a bitter  Tafte  ; but 
before  Solution,  and  without  being  cryftalhzed, 
it  had  no  Tafte. 

The  Sediment  afforded  by  the  whole  filtcied 
Fluid  from  the  Ounce  of  Sediment  above  diifolv- 
ed  and  evaporated  to  Drynefs,  as  well  as  that 
from  the  twelve  Gallons  of  Water,  were  re-dif- 
folved  in  Snow-Water,  and  perfedtly  decompos'd 
by  pure  fixed  alkaline  Lixivium.  They  afforded 
a white  Sediment  without  1 afte  or  Smell. 

Twenty  Grains  of  the  preceding  Compound  of 
Sediment  and  vitriolic  Acid , afforded  by  the  fil- 
tered Fluid  from  the  Solution  of  the  precipitated 
Matter  of  twelve  Gallons  of  Water,  evaporated 
to  Drynefs  ; and  fix  Grains  of  Magncfia-Glauber 
Salt , were  boiled  a fhort  Time  in  half  a Pint  of 
Snow-Water,  then  {trained,  and  the  filtered  Li- 
quor evaporated  to  Drynefs  ; whereby  twelve 
Grains  of  Cryftals  o£  much  the  fame  Figure  as, 
but  of  a much  more  bitter  Tafte  and  more  fo- 
luble  than  the  former,  were  produced.  The  Sedi- 
ment left  upon  the  Filter  was  then  boiled  a little  a 
fecond  Time  in  eight  Ounces  of  Snow-Water,  fil- 
tered, and  evaporated  as  before ; by  which  Means, 
feven  Grains  of  a cryftalhzed,  rather  bitter,  (lowly 
foluble  earthy  Salt  was  procured. 

The  Colour  produced  by  the  Addition  of  Galls 
to  recent  Solutions  of  Sediment,  indicated  the 
Lxiftence  of  Iron , or  other  Metal  3 but  the  Want 
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of  this  Colour,  upon  fome  Occafions,  when  the 
Solution  had  flood  fome  Time,  the  tranfient  Co- 
lour produced  by  phlogifticated  Alkali,  and  the 
light  gray  Sediment  precipitated  by  Alkali  («), 
denoted,  that  thefe  Metals  were  either  there  in 
-accidental  Portions  of  Solutions,  or  depended 
upon  fome  Circumftances  with  which  we  are  not 
acquainted ; or,  that  Galls  are  a fallacious  Tell 
of  Iron  0).  At  any  Rate,  the  very  equivocal 
Signs  of  even  a moll  minute  Portion  of  Metal, 

(u)  “ Si  quelqu’un  avoit  trop  de  peine  a preparer  mes 
Leffive  Alcaline  de  ce  Sel  Alkali  fixe  avec  le  Sang  calcine,  il 
peut  s’en  tenir  a une  Leffive  de  cendres  gravelees  ordinaires 
pour  faire  la  Precipitation  de  PExtrait  des  Terres  Calcaires 
par  le  Moyen  de  l’Efprit  de  Vitriol  ; il  lui  fournira  un  pre- 
cipite  Martial  d’  un  jaitne  d' Ochre  qui  s’  arretera  au  Fond 
duVafe;  & en  continuant  a la  traiter  de  la  Maniere  fuf- 
dite,  il  fera  Temoin  des  memes  C’irconftances.”— (Margraaf, 
Opufcules  Chymiques,  Tom.  II.  p.  68). 

(a-)  Mr.  Boyle  fays.  Galls  are  neither  of  that  extenfive  Ufe, 
nor  Certainty,  for  the  Difcovery  of  Iron,  or  other  Metals, 
that  is  imagined  ; for  Arfenic  cannot  be  dete&ed  by  this 
Means  in  Water;  and  green  Vitriol,  mixed  with  a large 
Quantity  of  Copper,  only  turns  muddy  or  opaque,  with 
Galls  ; and  Saecharum  Saturifi,  produces  no  Colour  with  this 
Subllance.  Solutions  of  Gold  in  Jqua  Regia,  of  Mercury 
in  Aqua  Fortis,  and  Lead  in  nitrous  Acid,  produce  no  Colour 
with  Galls  : But  volatile  fulphureous  Acid,  alone,  or  with 
fome  of  thefe  Metals,  produce  Colour  with  Galls.  In  ano- 
ther Place,  he  fays,  Saecharum  Saturni  produces  fome  Co- 
lour with  Galls,  but  fulphureous  Acid  ftrikes  Colour  imme, 
diately  ; and  other  Bodies,  fuppofed  to  be  Iron,  turn  black 
er  purple  with  Galls,  independent  of  that  Metal. 
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in  a Solution  that  muft  necefla-rily  contain  the 
metallic  Matter  of  upwards  of  eighty  Gallons  of 
Water,  jollify  the  Conclufion,  that  this  Watev 
either  contains  no  Metal , or  an  exceedingly  minute 
■Quantity  indeed  \ and  that  this  Portion  depends  per- 
haps upon  certain  Circumftances  of  the  Solution  of 
abforbent  Earth  with  which  we  are  unacquainted. 

Thefe  Appearances  with  Galls  being  inexplE 
cable,  I was  led  to  perform  a Variety  of  Expe- 
riments, that  informed  me  of  many  Things  al- 
together new,  curious,  and,  perhaps,  important. 
The  principal  of  thefe  I lhall  relate,  after  con- 
cluding my  Obfervations  on  this  Expenment  (jy)» 

The  preceding  Experiment,  I think,  decifively 
proved,  that  this  Water  contains  no  Magnefia , or 
any  ahjorbent  Earth , excepting  calcareous  Earth, 
at  leaft  that  is  difcoverable  in  the  Sediment  form- 
ed by  decompofing  earthy  Salts  from  70  or  80 
Gallons  of  Water.  There  was  indeed  in  the  Solu- 
tion of  the  Sediment  from  the  twelve  Gallons,  a 
more  than  ufually  bitter  Take  than  is  perceived 

(j)  I propofed  to  expofe  the  Matter  precipitated  by  Alkali 
from  the  filtered  Solution  of  an  Ounce  of  Sediment  in  the  vi- 
triolic Acid,  and  the  like  Solution  of  the  other  Parcel  of 
Sediment,  to  the  Aftion  of  Phlogifton ; which  would  deci- 
fively afeertain,  whether  a vifible  Quantity  of  Iron,  or  other 
Metal,  be  contained  in  more  than  80  Gallons  of  Water ; but 
I am  prevented  performing  this  Experiment  for  the  prefent ; 
and  other  Appearances,  taken  together,  are  fufficiently  con- 
clufive,  that  Buxton-Water  contains  no  Iron  or  other 
Metals. 
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from  calcareous  Earth  combined  with  vitriolic 
Acid,  which  might  indicate  a fmall  Portion  of 
'Epfom  Salt}  but,  if  even  a fmall  Portion  of  this 
Subftance  could  be  demonftrated,  upon  this  Oc- 
cafion,  I fliould  rather  fuppofe  it  arofe  from  the 
Decompofition  of  the  Alkali  (z)  employed  to 
precipitate  the  Sediment,  than  from  any  Magne- 
fia  contained  in  the  Water, 

Appearances  on  the  Addition  of  Powder  of  Galls 
to  Solution  of  abforbent  Earths , and  Alkalies 
in  Acids , 

Calcareous  Earth  of  any  Kind,  particularly 
Chalk,  of  various  Parcels;  the  Sediment  procured 
from  Buxton- Water,  or  common  Spring-Water, 
by  adding  fixed  Alkali,  as  defcribed  inExper.XlI. 
and  various  Parcels  of  Magnefia  alba , with  a Va- 
riety or  Specimens  of  very  diluted  vitriolic  and 
muriatic  Acids,  added  to  nearly  faturate  them,  to 
exadtly  faturate  them,  or  to  rather  more  than  fa- 
turate them,  when  recently  dijfolved , on  the  Ad- 
dition of  Galls  of  various  Sorts  previoufly  pow- 
dered in  a Marble  Mortar,  always  produced  in- 
ftantly,  or  in  a few  Minutes,  Colour ; which  was 
black,  various  Shades  of  blue,  green , purple , and 
pink  ; but  calcareous  Earth  which  'had  been  long 
combined  with  vitriolic  Acid,  and  then  diiTolved 

(z)  Several  Chymifts,  as  before  obferved,  notice  the  Con- 
verfion  of  fixed  Alkali,  by  Dilution,  See.  into  Magnefia. 

in 
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in  Water,  or  Solution  of  native  Gypfum,  did  not 
produce  a Colour  upon  the  Addition  of  powdered 
Galls,  either  without,  or  along  with,  lixt  Alkali:  . 

When  a Colour  was,  by  this  Means,  produced, 
the  Kind  and  Shade  of  it  appeared  to  depend 
upon  the  Quantity  of  Acid,  and  might  be  varied 
accordingly  •,  fo  when  the  Colour  was  black , by 
adding  a very  fmall  Quantity  of  Acid  more,  .it 
might  be  changed  blue ; by  a little  more  Acid  a 
light  blue  or  deep  purple  ; by  ftill  more,  a light 
purple ; and  by  dill  more,  pink ; and  fo  on  until 
the  Solution  was  colourlefs,  or  only  a tranfparent 
Amber  Brown,  not  depending  upon  any  Tiling 
but  the  Solution  of  Galls  in  Water. 

If  the  Solution  had,  on  being  firft  made,  be- 
yond a certain  Quantity  of  fuperabundant  Acid, 
fo  as  to  prevent  the  Appearance  of  Colour  with 
Galls ; or,  if  the  Colour  after  being  produced 
was  deftroyed,  by  adding  too  much  Acid,  Colour 
might  be  made  appear,  or  reproduced,  by  gra- 
dually adding  Alkali  of  any  Kind,  or  abforbent 
Earth  of  any  Kind,  fo  as  to  nearly  faturate  the 
fuperabundant  Acid  : Which  Colour  might  be 
again  dejlroyed  by  adding  frefli  Portions  of  Acid, 
and  again  produced  on  adding  Alkalies  or  ab- 
forbent Earth ; and  in  this  Manner,  Colour  of 
any  of  the  above  Kinds  and  Shades  might  be 
produced  and  deftroyed  at  Pleafure. 

The  Fluid  poured  off  from  a Quantity  of  vi- 
triolic Selenites,  after  a recent  Solution  of  calca- 
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reous  Earth  in  diluted  vitriolic  Acid,  produced 
Colour  upon  the  Addition  of  Galls.  The  fame 
Efifedt  is  commonly  produced  by  a fmall  Quan- 
tity of  boiling  Water,  poured  a fecond  Time  to 
diffolve  a Part  of  this  felenitic  Mafs ; and  by  a 
third,  and  fometimes  a fourth  Solution  of  it  in 
Water:  But  after  feveral  Solutions  have  been 
made  by  a fmall  Quantity  of  Water,  the  Mafs  of 
vitriolic  Selenites,  from  which  they  have  been 
produced,  ceafes  to  give  Colour  when  diffolved 
in  Water;  although  as  large  a Portion  of  this 
Subftance  be  obvioufly  contained  in  the  Solu- 
tions  that  do  not,  as  thofe  which  did,  produce 
Colour. 

When  a Mafs  of  vitriolic  Selenites,  after  re- 
peated Affu lions  of  Water,  has  ceafed  to  produce 
Colour,  by  Galls  added  to  the  Solution  of  it  in 
Water;  fuch  a Solution  may  fometimes  be  made 
to  yield  a Colour,  by  adding  fixed  vegetable  Alkali 
to  this  Solution  with  powdered  Galls  ; which  Ef- 
fedt  alfo  ceafes,  after  a few  further  Solutions  in 
Water. 

When  the  Solution  of  a Mafs  of  vitriolic  Se- 
lenites has  ceafed  to  afford  Colour  with  Galls 
alone,  and  alfo  with  the  Addition  of  fixed  Alkali 
to  this  Solution  and  Galls  ; if  this  -vitriolic  Se- 
lenites  be  decompofed  by  Alkali,  and  the  preci- 
pitated calcareous  Earth  be  re-difiolved  in' vitri- 
olic Acid,  Solutions  of  this  Compound,  recently 
made,  in  Water,  will  produce  Colour  as  before, 
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with  Galls,  either  with  or  without  Alkali  ; and 
ceafe  to  yield  it  a lecond  Time  in  the  Manner 
above-mentioned,  but  may  again  be  produced 
and  deftroyed  as  before,  as  often  as  we  pleafe, 
till  the  whole  Mafs  be  diffolved  in  Water. 

The  Sediment  left  after  Evaporation  of  the  Fluid 
poured  off  from  the  Compound  of  vitriolic  Acid 
and  Quicklime;  and  from  the  Compound  of  the 
fame  Acid,  and  the  Matter  precipitated  by  Alkali 
from  Buxton-Water,  re-diffolved  in  Water  would 
always,  either  immediately,  or  on  the  Addition 
of  Alkali,  produce  Colour  with  Galls ; even  when 
before  this  Evaporation,  Solutions  of  thefe  Sub- 
fiances  produced  no  Colour  with  Galls  alone,  So- 
lution of  the  Sediment  of  them,  left  after  Evapo- 
ration, produced  Colour  with  Galls,  upon  the 
Addition  of  Alkali;  provided,  however,  Colour 
could  be  produced  before  the  Evaporation,  either 
without  or  with  Alkali,  but  not  otherwife,  which 
appears  to  be  a curious  Fa£t. 

If  to  muriatic  Selenitesy  recently  compojed , vitri- 
olic Acid  be  added  to  decompofe  this  Solution, 
and  form  vitriolic  Selenites,  and  the  muriatic 
Acid  be  wafhed,  or  poured  off,  fo  as  to  leave  this 
Subftance  faturated  without  any,  or  with  but  a 
Email  Quantity,  of  fuperabundant  Acid ; upon, 
the  Addition  of  Galls  to  a Solution  in  Water  of 
this  Compound-,  Colour  may  be  produced,  with- 
out, or  certainly  with,  the  Addition  of  Alkali. 

Neither 
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Neither  the  Acids  diluted  with  Water,  nor  ab-» 
forbent  Earths,  nor  Alkali,  nor  Compound  of 
Alkali  and  Acid,  would  produce  Colour  with 
Galls;  but  when  a very  fmall  Quantity  of  Iron 
was  added  to  Alkali,  it  produced  Colour  with 
Galls,  when  diffolved  in  vitriolic  Acid  and  Water. 

The  Alkali  ufed,  was  obtained  by  deflagrating 
Nitre;  alfo  that  procured  by  the  chymical  Ana- 
lyfis  of  Vegetables. 

Extremely  dilute  Solutions  of  Copper,  Zinc, 
and  Iron,  mixed  with  faturated  Solution  of  vitri- 
olic Selenites  in  Water,  produced,  with  Galls, 
according  to  the  Degree  of  Dilution,  black , white, 
purple,  blue , and  red  Colours ; but  the  Species  of 
Metal  could  not  be  diftinguifhed  by  the  Colour 
{truck  with  Galls,  nor  when  the  Galls  were  ad- 
ded to  merely  dilute  Solution  of  thefe  Metals  in 
Water. 

The  learned  and  ingenious  Bifliop  of  Llandaff, 
(fee  Chymical  EJJays ) found  one  Grain  of  green 
Vitriol  diffolved  in  15  Gallons  of  Water,  pro- 
duced Colour  with  Galls ; and  fuppoflng  half  a 
Grain  of  Iron  to  be  contained  in  this  Quantity  of 
Vitriol,  then  half  a Grain  of  this  Metal  is  dis- 
coverable in  30  Gallons  of  Water. 

A dilute  Solution  of  Alum  with  Galls,  pro- 
duced immediately  a turbid  Fluid,  that  on  Hand- 
ing, exhibited  white  Clouds,  fufpended  in  a 
wratcry  tranfparent  Fluid. 

I found 
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1 found  a very  fmall  Quantity  of  Calx  of  Iron, 
as  well  as  of  Copper  and  Zinc,  with  a large  Quan- 
tity of  calcareous  Earth,  might  be  diflolved  by 
vitriolic  Acid,  arid  yet  not  made  appear  by  Galls 
added  to  the  filtered  Liquor,  until  fixed  Alkali 
fhould  be  added  to  the  Galls ; and  that  then  a 
coloured  Precipitate  would  be  made,  but  the 
Metals  were  not  diftinguifhable  by  any  particular 
Colour  of  this  precipitated  Matter. 

Neither  found  animal  Mucilage  diflolved  in 
vitriolic  Acid  arid  diluted  with  Water,  nor  pu- 
trid animal  Mucilage  diluted  with  Water,  as 
putrid  Serum  of  human  Blood,  produced  Colours 
with  Galls,  either  with  or  without  the  Addition 

if 

of  Alkalies; 

Sal  Ammoniac  diflolved  iri  Water,  produced 
no  Colour  on  the  Addition  of  Galls. 

It  is  probable,  that  the  Solution  of  abforbent 
Earths  in  other  Acids  befldes  vitriolic  and  mu- 
riatic Acids,  have  the  above-defcrib'ed  Property 
of  producing  Colour  with  Powder  of  Galls. 

The  turbid  Water , after  Banding  feveral  Days 
upon  the  Sediment  of  the  twelve  Gallons  of  Water 
(fee  p.  196)  b|fore  it  was  evaporated,  iri  Quan- 
tity about  a Pint,  beca'me  fetid.  To  a little  of 
this  turbid  and  fetid  Liquor  were  added  a few 
Grains  of  Powder  of  Galls ; At  ftrfl:  there  was 
no  Alteration,  but  in  an  Hour  or  two  the  Water 
became  fiiil  more  turbid, , thicker , and  whiti/h.  In 
twelve  Hours  it  was  greenijh  at  the  Top,  and  under 

P this 


[ 210  ] 

ibis  it  was  milky , and  depofited  a whitijh  Sedi- 
ment. By  Handing  longer  this  Fluid  became 
curdy,  and  of  a purplifh  Hue ; the  middle  Part 
was  milky  and  thick , and  the  Top  was  of  a dark 
blue  Colour.  Upon  adding  two  Drops  of  vitriolic 
Acid  to  the  Water  in  this  State,  it  was  changed 
to  the  Colour  of  red  Port,  was  thinner , and  half 
tranfparent. 

The  very  fame  Appearances  were  exhibited  on 
a Repetition  of  this  Addition  of  Galls  to  a frefh 
Portion  of  this  turbid  Liquor;  and  likewife  with, 
Water,  added  feveral  Times  to  this  Sediment  only 
rendered  turbid  without  being  fetid. 

I have  found,  that  the  above  Liquor  with  pow- 
dered Galls,  fometimes,  for  perhaps  twelve  Hours, 
had  no  Effect,  but  would  then  turn  muddy  and  of 
a horny  brown  Colour;  and  in  a Day  or  two  would 
have  a Ring  of  a blue  or  black  Colour.  This  I 
look  upon,  from  various  Obfervations,  to  be  the 
fmalleft  Effeft  of  Iron  or  fome  other  Subftance 
which  is  precipitated  by  Galls  that  is  vifible. 

Calces  of  Iron,  Zinc,  and  Copper,  produced  no 
Colour  when  they  had  been  infufed  in  Water  and 
filtered;  but  Water  containing  a Sediment  of 
Calx  of  Iron  agitated  with  Powder  of  Galls,  oc- 
cafioned  a black  Colour. 

Dr.  Fordyce  obferved  in  his  chymical  Ledtures, 
that  fixt  Alkalies  in  a cauftic  or  mild  State,  ex- 
pofed  with  Phlogifton  of  animal  or  vegetable 
Subftances,  as  with  Charcoal  or  Blood,  to  a red. 

Pleat, 
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Heat,  form  phlogifticated  Alkali ; from  which 
Subftance  a Matter  may  be  precipitated  of  a blue 
Colour , called  P ruffian  Blue ; — that  as  green  Vi- 
j triol  was  employed  to  precipitate  this  Subftance 
in  the  Manufactory  of  Pruflian  Blue,  the  blue 
Colour  was  fuppoled  to  depend  upon  Iron ; — that 
this  blue  Matter  may  be  ■precipitated  of  a blue  Co- 
3 lour  by  vitriolic  Acid  without  Iron  — that  the  fame 
Matter  may  be  precipitated,  by  other  Acids , but  then 
I it  is  not  of  a blue  Colour ; and  that  this  Subftance, 
i free  of  Iron,  has  not  been  properly  examined. 

The  Refult  which  I fhall  relate  of  a Repeti- 
i tion  of  thefe  Experiments,  was  rather  different 
j from  that  of  my  learned  Friend  ; as  muriatic 
/ Acid  likewife  occafioned  a blue  Precipitate  to  be 
thrown  down,  upon  being  added  to  phlogifticated 
i Alkali. 

To  phlogifticated  alkaline  Lixivium,  was  add" 

| ed  diluted  vitriolic  Acid,  which  occafioned  an  Ef- 
| fervefcence  without  producing  Colour  till  nearly 
s Jaturated ; when,  as  well  as  when  rather  more 
than  faturated,  there  was  a tranfparent  Fluid  of 
a Pruffian  blue  Colour.  Upon  adding  more  of 
the  alkaline  Ley  it  became  colourlejs , and  had  the 
\ Colour  again  rejlored  upon  adding  more  Acid.  By 
; ftanding,  it  depoftted  a blue  Powder  like P ruff  an 
tj  Blue. 

The  above  Appearances  continued,  during  the 
. Addition  of  much  more  vitriolic  Acid  than  was 
Efficient  to  faturate  the  alkaline  Lixivium;  which 

P i fuper- 
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fuper-fatuiated  Alkali,  on  Handing,  depofited  & 
Sediment  of  a PruJJian  blue  Colour. 

Nitrous  Acid  poured  upon  this  alkaline  Lixivi- 
um produced  a turbid  Fluid,  which  after  {land- 
ing had  a thick , copious , yellow  Sediment. 

Phlogifticated  alkaline  Lixivium,  and  alfo 
Lixivium  after  detonating  Nitre,  with  muriatic 
Acid , produced  the  fame  blue  Colour  and  Preci- 
pitate as  above-mentioned. 

Nitrous  Acid  and  Lixivium  of  deflagrated  Nitre 
produced  only  a white  turbid  Fluid , that  on  ftand- 
ing depofited  a copious  white  Sediment. 

Solution  of  mild  fixed  Alkali  with  Powder  of 
Galls,  and  Spirit  of  Vitriol  tofaturate  this  Alkali, 
produced  no  Colour  till  it  had  flood  an  Hour, 
when  a blue  Colour  appeared. 

Calcareous  Earth  with  Spirit  of  Vitriol  to  fa- 
turate  it,  and  Powder  of  Galls , produced  a pink 
Colour  of  the  Chalk  while  dijfolving  ; and  when  the 

Solution  was  finifhed,  the  Sediment  was , towards 

• 

the  Bottom , tinged  of  a pinkifh  Colour , and  the 
Fluid  above  was  tranfparent  and  Amber-coloured. 
To  fome  of  this  tranfparent  amber  Fluid  I added 
Solution  of  common  mild  Alkali,  which  changed 
it  immediately  muddy , thick , and  purple-coloured. 

This  phlogifticated  fixed  Alkali  here  employed 
had  the  Odour  precifely  of  volatile  Alkali,  and 
was  made  by  calcining  common  fixed  vegetable 
Alkali  with  dried  Blood. 
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In  various  Parcels  of  Potafh,  I have  feen  feverai 
Partsof  it  coloured  of  aPruflian  blue  Colour;  but 
it  is  with  me  a Quefhon,  to  what  this  Colour  is 
owing:  It  may  be  a Matter  of  the  fame  Kind  as 
that  precipitated  by  vitriolic  Acid  from  phlogifli- 
cated  Alkali. 

The  general  Obfervations,  that  may  be  made 
upon  the  preceding  Refults,  are 

1.  That  a coloured  Matter,  apparently  of  the 
fame  Kind  as  Pruffian  Blue,  may  be  precipitated 
from  Compounds  of  abforbent  Earth  and  any  Acid 
by  Galls  alone,  or  by  Galls  and  fixed  Alkali ; 
which  is  not  only  a new  Fa6t  in  Science,  but  may 
be  of  immediate  Application  to  the  Arts;  be- 
caufe  it  Ihows  various  Methods  of  effecting  the 
fame  End. 

2.  That  this  blue  Precipitation  cannot  be  made 
from  Combinations  of  abforbent  Earths  and  Acids 
lono-  formed. 

• O 

3.  That  as  this  Precipitation  of  coloured  Mat- 
ter may  be  produced  from  Solutions  of  vitriolic 
Selenites  in  Water  repeatedly  made  till  the  whole 
Compound  is  diffolved  in  Water;  provided  after 
it  has  ceafed  to  yield  a coloured  Precipitate,  the 
Compound  be  decompofed  by  Alkali  and  again 
diffolved  in  Acid,  this  Matter  is  either  a Produc- 
tion of  the  whole  Compound  by  Galls,  or  it  is 
diffufed  through  every  Part  of  the  Compound  of 
which  a fmall  Portion  only  can  be  precipitated  at 
a Time. 

p 3 
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4*  That  this  coloured  Subflance  cannot  be  pro- 
duced, in  genera],  merely  from  recently-made 
Combinations  of  Acid  with  Alkali  or  other  Mat. 
ters  in  general,  but  only  from  Compounds  of  ab- 
forbent  Earths  and  Acids,  excepting  upon  fome 
Occafions. 

5*  That  the  Principle  upon  which  this  Preci- 
pitation is  made,  is  not  underftood,  but  confider- 
ing  the  Effect  of  Subftances,  containing  Phlogif- 
ton  loofely  combined,  in  producing  black  Colours 
with  Galls,  as  volatile  vitriolic  Acid,  fetid  Wa- 
ter containing  calcareous  Earth,  phlogifticated 
Alkali,  or,  perhaps,  fixed  Alkali  converted  into 
volatile  Alkali  by  uniting  it  to  Phlogifton,  it 
may  perhaps  be  reafonably  conjectured,  that  Pblo- 
gifton,  not  Iron , is  effientially  necejfary  to  the  Pro- 
duction of  P ruffian  Blue. 

6.  That  phlogifticated  Alkali,  as  well  as  Galls, 
is  a fallacious  Teft  of  Iron;  for  Iron  may  exift 
and  not  be  difcovered  by  thefe  Subftances,  or  not 
till  fixed  Alkali  be  added,  and  the  colouring  Su'b- 
ftance,  faid  to  be  peculiar  to  Iron,  appears  where 
we  have  not  the  molt  diftant  Sufpicion  of  the  Ex- 
iftence  of  this  Metal ; or  if  this  coloured  Matter 
be  compofed  of  Iron,  then  this  Metal  exifts  in 
Subftances,  and  under  Circumftances  not  before 
pointed  out  or  underftood.  And  this  fuggefts, 
that  Alkali  added  to  Galls  and  any  fluid  Mixture } 
is  a more  delicate  I’efl  of  Iron  than  Galls  alone. 
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It  is  much  to  be  defired,  that  foine  Pei  Ton 
would  collect  a fufficient  Quantity  of  this  preci-j 
pitated  Matter  and  inveftigate  its  Properties  ; par- 
ticularly, whether  with  Phlogifton  it  may  be  con- 
verted into  Iron,  or  any  other  metallic  Subftance, 
and  with  Acid  form  a metallic  Salt. 

Exper.  XV.  Solutions  were  made  of  fix  Sorts 
of  Soap,  viz.  Spanifh,  common  Eall,  Turpen- 
tine, Caftile,  Almond,  and  fweet  Soap,  in  eight 
or  ten  Times  their  Weight  of  diftilled  Water, 
with  which  they  formed  vifcid,  pearly-  coloured, 
uniform  Fluids. 

The  Almond  and  Spanifh  Soap  were  vifcid  Mu- 
cilages, but  the  Ball  and  Turpentine  were  Jelly- 
like  ; and  the  Caftile  Soap  was  a much  more  ftiff 
Solution  than  the  other  Soaps  with  this  Quantity 
of  diftilled  Water.  All  thefe  Solutions  changed 
bright  Grafs-Green,  on  being  mixt  with  Syrup  of 
Violets;  but  every  Thing  which  changes  Syrup 
of  Violets  green  is  not  Alkali,  although  Alkali 
always  changes  blue  vegetable  Juices  green. 

A little  of  each  of  the  above  Solutions  was  agi- 
tated with  fixty  Times  its  Bulk  of  Buxton-JVa - 
ter  frefh  from  the  Well,  with  the  fame  Bulk  of 
this  tepid  Water  after  boiling , both  hot  and  cold  ; 
and  with  this  Spring-Water,  which  had  food  in 
the  open  Air  till  it  was  cold. 

The  Solution  of  Spanilh,  Almond,  and  fweet 
Soap  united  with  Buxton-Water,  under  the  above 
Circumftances,  without  the  leaft  apparent  De- 

P 4 compo- 
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compofition.  The  Solution  of  Cafrile  Soap  was 
partially  decompofed,  and  that  of  Ball  and  Tur- 
pentine Soap  were  wholly  decompounded,  by  be- 
ing agitated  with  Buxton-Water.  Sometimes 
Buxton-Water  when  cold  lathers  well  with  Caftilp 
Soap,  but  decompofes  it  when  hot. 

1 hefe  Solutions  of  Soap  were  alfo  agitated  with 
common  Pump-  W ater%  and  with  Solution  of  vitrio- 
lic Selenites  in  dijlilled  Water , and  the  fame  Effects, 
or  nearly  the  fame,  enfued  as  with  Buxton-Water. 

Any  Compound  of  Acid  and  Earth,  or  Acid  and 
Calces  of  Metals,  diffolved  in  Water,  will  decom- 
pofe  Soap,  excepting  calcareous  Earth;  which  laid 
Subftancedoes  not  prevent  Water  forming  uniform 
Solutions  with  Soap,  becaufe  Gas  is  an  Acid  that 
has  aftronger  Attraction  for  Quicklime , than  for  the 
caujiic  Alkali  combined  with  the  Oil  forming  Soap. 

Any  Acid  combined  with  Water,  as  volatile 
fulphureous  Acid,  and  Gas  («),  decompofes  Soap  : 
And  any  neutral  Salt , although  it  does  not  de- 
compound the  Compound  of  Oil  and  cauftic  Al- 
fa) Mr.  Cavallo,  fays  Dr.  PrieJIley,  (Exper.  and  Ob- 
fervs.  Vol.  I.  p.  31.)  alfo  frequently  found  Water  im- 
pregnated with  Gas,  does  not  diffolve  Soap  fo  readily  as 
without  it;  but  that  upon  repeating  the  Experiment  with 
Mr.  Fontana,  no  Difference  was  obferved,  between  Water 
with,  and  Water  without.  Gas. 

Upon  Repetition  of  this  Experiment,  I found  diftilled  Wa- 
ter decompofed  Soap  impregnated  with  Gas  : But  there  are, 
frequently,  Qircumffances  accompanying  the  fame  Experi- 
ment, that  occafion  a different  Refult. 

< kalij 
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kali,  when  diffolved  in  Water  prevents  Water 
faturated  therewith  from  uniting  with  Soap  (A). 

A Spring- Water  that  decompofes  Soap,  is  cal 
ed  a hard  Water ; and  the  beft  known  Signs ; o - 

this  Decompofition  are  the  curdling  Q t e 

ter  upon  mixing  the  Soap  therewith, 
forming  a fmooth  Mixture  with  Soap  when  em^ 
ployed  for  walhing  the  Skin  of  the  Hands  oi 
Face,  and  its  not  making  an  eflfcftpal  Solution  for 

removing  Filth  from  Linen. 

Spring- Waters  that  are  hard , from  whatever  Sub- 
(fence,  excepting  the  Compound  of  vitriolic  Acid 
and  Quicklime,  or  what  is  commonly  known  by 
the  Appellation  of  gypfeQiw  Earth  or  Plafter- 
Stone,  have  fo  much,  or  fo  difagreeable  a Take, 
and  alfo,  frequently,  fqch  a Smell,  as  to  prevent 
their  being  employed  for  culinary  Purpofes  : But 
Springs  are  fometimes,  although  but  rarely,  fq 
highly  faturated  with  gypfeous  Earth,  as  to  have 
a (lightly  naufeous  Tafte.  In  general,  it  is  con- 
tained in  fuch  Proportions,  that  the  greateft  Num, 

]T)f,  Fordyce,  in  his  Chymical  Lectures,  afierted,  that 
Solution  of  Soap  in  Water,  was  decompofed  by  neutral  Salts 
and  Alkali ; but  upon  mixing  faturated  Solution  of  fixed 
vegetable  Alkali,  and  alfo  Solution  of  vitriolated  Tartar 
with  the  Solution  of  Soap,  they  formed  uniform  Mixtures  : 
However,  I probably  did  not  effeft  the  Decompofition,  for 
want  of  Attention  to  proper  Circumftances  ; or,  probably, 
the  fmall  Quantity  of  fuch  a neutral  Salt,  as  vitriolated  Tar- 
tar, difi'olved  in  Water,  is  not  fufficient  for  this  Purpofe. 

\ v.  i , . < • • • ' 1 ' 
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are  f t**ed  Spi'ings  in  ‘tolfland, 

are  hard  Waters  from  this  Subftance. 

As  Buxton- Water  has  neither  Tafte  nor  Smell  • 
as  nr  decompofes  Soap,  too,  equally  after  boilingi 
as  before  Expofure  to  Heat,  we  conclude,  rba± 
sardnefs  is  occafioned  by  the  general  Caufe  of 

hard  11  aters,  namely,  a Solution  of  vitriolic  Se- 

Unites. 


There  was  no  apparent  Decompofitlon  with  the 
olution  of  Spanifh  Soap,  i.  e.  Compound  of  cauf- 
t,C  toffil  Alkali  and  certain  expreffed  Oils  of  Ani- 
mals ; nor  with  Almond  Soap,  which,  I believe,  is 
expreft  Oil  of  Almonds  and  cauftic  fofiil  Alkali  j 
or  with  fweetSoap,  which  is  expreffed  Oil  of  Fi flies 
and  cauftic  vegetable  Alkali  5 not  only  becaufe 
the  Union  is  more  clofe  and  perfect  between  the 
Elements  of  thefe  Compounds,  and  therefore 
fuch  as  requires  the  Aid  of  particular  Circum- 
ffcances  in  Order  to  effect  their  Decompofition, 
but  on  Account  of  the  great  Vifcidity  of  the  So- 
lution of  the  Part  of  thefe  Soaps  not  decompofed, 
the  Oil  of  the  Part  decompofed  is  diffufed  through- 
out the  Solution. 


The  Decompofition  was  very  evident  with  the 
Solution  of  Ball-Soap,  the  Compound  of  fixed  ve- 
getable cauftic  Alkali  and  expreft  Oil  found  in 
the  adipofe  Membrane  of  Quadrupeds;  and  Tur- 
pentine Soap,  which  is,  I am  informed,  this  laft 
Compound  with  a Portion  of  effential  Oil  or  Re- 
fill , and  in  general,  this  Decompofition  was  evi- 
dent 


dent  with  Caftile  Soap,  or  cauftic  foffil  Alkali, 

faturated  with  expreffed  Oil  of  Qi'a  V 

Sometimes  a bard  Water,  with  a 1 onion  or 
Soap  ufed  for  wafting  the  Hands,  is  not  decom- 
pofed,  becatife  a Quantity  of  fuperftuous  Alkali 
adhering  to  the  Soap  decompofes  the  vitno  ic  e 
lenites.  The  above  green  Colour  of  Solution  of 
Soap  and  Syrup  of  Violets  was,  I think,  rather  oc- 
cafioned  by  the  Soap  than  any  fuperHuous  Alkali , 
for  a green  Colour  is  but  an  equivocal  Sign  ot 

Alkali. 

As  thefe  three  laft  Soaps  are  the  ordinary  Sorts 
in  Ufe  for  culinary  Purpofes,  we  can  under- 
stand why  Buxton-Water  is  avoided  by  Walkers 
of  Linen  for  diffolving  Soap;  becaufe,  before 
this  Water  diffolves  this  Subftance,  the  vitriolic 


Acid  of  the  Gyps  muff  be  faturated  with  the  Al- 
kali of  the  Soap.  This  having  taken  Place,  the 
Water  unites  with  the  Soap  not  decompounded; 
but,  as  a Portion  of  Soap  is  thus  destroyed,  and 
the  expreffed  Oil  as  well  as  Earth  fufpended  in  the 
Water  in  Confequence  of  the  Decompofition,  is 
liable  to  foil  and  injure  certain  Things  of  a deli- 
cate Colour  and  Texture  to  be  cleanfed,  it  is  both 
improper  and  too  experjfive,  to  ufe  this  tepid  Wa- 
ter for  cleanfing  Subftances  from  Dirt  by  Means 
of  dilute  Solutions  of  Soap. 

As  the  finer  and  fpecifically  heavier  Sorts  of 
Soap,  as  Spanifh  and  Almond  Soap,  &c.  are 
commonly  ufed  for  wafhing  the  Skin  of  the  Face 
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and  Hands,  which,  although  partially  decom- 

' form  fuch  vifcid  Solutions,  as  that  this  Ef- 

left  is  not  perceived,  and  the  Definition  of  Part 
of  the  Soap  is  here  not  an  Object  of  Expence,  we 
can  fee  the  Reafon  why  Buxton-Water  is  in  ordi- 
nary Ufe  for  this  Purpofe.  However,  the  End 
is  not  anfwered  fo  well,  upon  this  Occafion, 
as  by  foft  Waters;  for,  it  is  obferved,  that  not 
only  Linen  is  wafhed  of  a better  Cplour,  but 
alfo  that  the  Hands  and  Face  are  rendered 
whiter  by  Solutions  of  Soap  in  Water  that  does 
not  occafion  any  Decompoiition  at  all,  as  in 
Snow,  Rain,  or  diftifled  Water,  than  in  common 
hard  Waters. 

Tne  Subftance  occafion ing  th tHardnfs  of  Bux- 
ton-\\  ater,  is  further  fhewn  by  the  Means  of  Ten- 
dering it  foft.  It  appeared  from  various  Trials, 
that  with  a lefs  Quantity  than  a Grain  qf  fixed 
vegetable  Alkali  to  an  Ounce  or  480  Grains  of 
Buxton-Water,  or  at  leaft,  with  lefs  than  half  a 
Drachm  of  this  Salt  to  a Quart  of  this  Water,  it 
was  not  rendered  perfectly  fgft3  or  capable  of 
forming  an  uniform  Mixture  with  the  Solution  of 
Ball-Soap  above-mentioned.  The  Water  ' was 
rendered  foft  by  this  Subftance,  becaufe  the  vi- 
triolic Acid  of  the  Gyps  united  with  the  Alkali 
added,  and  formed  vitriolated  Tartar,  while  the 
Quicklime  of  the  Gyps  combined  with  the  Gas 
of  the  mild  Alkali,  and  formed  calcareous  Earth; 
hut  as  neither  vitriolated  Tartar  in  fmall  Quan- 
tity, 
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tity,  nor  calcareous  Earth,  prevents  the  Union 
of  Soap  with  Water,  this  Fluid,  after  the  Addi- 
tion of  a fufficient  Quantity  of  mild  Alkali,  united 
with  Soap  without  occafioning  the  fmalleft  De~ 
compofition. 

This  is  the  Principle,  upon  which  may  be  ex- 
plained the  molt  frequent  Method  of  rendering 
Waters  /oft,  by  the  Addition  of  Afhes  of  Vege- 
tables or  Potafh,  in  Situations  that  are  at  a Dif- 
tance  from  Joft  W aters  afforded  by  Springs,  or 
Rivers  j and  where,  perhaps,  W ater  is  not  plen- 
tifully precipitated  in  Rain  or  Snow ; or  where 
the  Cuftom  does  not  prevail  of  collecting  Rain 
and  Snow-Water.  The  fixed  vegetable  Alkali  is 
the  Subftance  contained  in  thefe  Afhes,  that  ren- 
ders Water  Joft  in  the  Manner  above-related. 

Thofe  who  are  defirous  of  employing  Buxton- 
Water  as  a Joft  Water,  are  furnilhed,  by  the 
above  Experiment,  with  the  cheapeft  Method  or 
fmalleft  Portion  of  Alkali  that  will  effect  this 
Purpofe.  After  adding  the  Alkali,  the  Solution 
fhould  ftand  at  leaft  24  Flours,  and  then  be  de- 
canted or  filtered  for  Ufe. 

Buxton-Water  may,  perhaps,  alfo  be  rendered 
Jofty  by  two  other  Methods  employed  by  Nature, 
namely,  Expojure  to  the  Air  of  the  Atmo/phere,  and 
Evaporation. 

Firft,  It  is  a known  Fad,  that  all,  or  the  greateft 
Number  of  Rivers,  are  foft  Water;  but,  that 
the  Springs  by  which  they  are  formed  are,  for 
1 the 
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thC  111011  Parr’  of  hard  Water.  I have  more  than 
once  traced  pretty  large  Rivers  of  foft  Water  “ 

heir  Source  in  hard  Spring- Waters,  and  found 
his  Quality  to  dimmilh  according  to  the  Extent 
of  their  Courfe,  and  Expofure  in  broad  and  fal- 
low, or  narrow  and  deep  Channels  to  the  Atmo- 
p ie,  e Accordingly  the  Springs  were  found  hard-, 
z /hallow  Stream  formed  by  many  of  thefe  Springs 
'Vas  Us*  hard->  a Rivulet'  from  Hill  more  of  thefe 
Springs  contained  Water  which  had  this  Quality  in 

* lef[  DSee  than  the  Brook  flowing  into  it;  and 
7 C ie  Time  a larSe  Body  of  Water,  namely,  a Ri- 
ver  was  formed,  by  the  Jundion  of  numerous 
. fmall  Streams,  foft  Water  was  found. 

Soon  after  confiderable  Falls  of  Rain,  or  Snow, 
m the  eminent  Lands  deftined  for  the  Origin  of 
Springs,  Rivers  and  even  hard  Springs  are  ren- 
dered foft  by  the  Mixture  of  a large  Quantity  of 
Rain,  or  Snow-Water,  that  has  not  been  im- 


pregnated with  Selenites  and  other  Subftances 
in  the  Subterraneous  PalTages  of  the  Earth:  But, 
upon  other  Occafions,  when  Rivers  or  Rivulets 
ot  foft  Water  are  evidently  fupplied  by  Springs 
of  hard  Water,  the  Change  in  the  Quality  of  the 
W ater  is  occafioned  by  Expofure  to  the  Air  of  the 
Atmofphere  j the  Effed  of  which  is  the  fame  as 
upon  dilute  Solutions  of  earthy  and  metallic  Salts 
namely,  to  decompofe  them,  and  therefore  to 
render  hard  Water  foft.  This  Operation  of  Na- 
ture is  imitated,  by  expoling  hard  Spring-Water 
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in  Veffels  to  the  open  Air,  by  which,  Means,  its 
Quality  of  Hardnefs  is  diminifhed.  And  this  Change 
may  be  accelerated,  perhaps,  by  Expofure  to  Heat-, 
for  fometimes  by  boiling,  hard  Waters  are  render- 
ed foft ; becaufe  the  Selenites  is  decompofed  by 
Heat : Sometimes,  they  are  made  harder  by  boil- 
ing i becaufe,  this  Salt  is  not  decompofed,  and 
the  Solution  of  it  is  more  concentrated  by  having 
evaporated  Part  of  the  Water. 

Secondly,  The  bar  deft  Waters,  after  being  con- 
verted into  Vapour  by  Heat,  or  diffolved  in  Air, 
and  again  brought  into  a fluid  Form  by  Conden- 
fation,  or  Precipitation,  are  perfectly  foft-,  becaufe 
the  folid  Subfiances  with  which  they  were  impreg- 
nated, and  therefore  Gyps,  were  not  raifed  along 
with  this  Vapour.  Hence  Rain  and  Snow-Wa- 
ter are  always  perfectly  /oft  Waters  j and,  except- 
ing on  Account  of  the  Subfiances  they  meet  with 
in  their  Paffage  through  the  Atmofphere,  are  as 
pure,  as  well  as  Joft , as  diflilled  Water.  Dijlil - 
latitn  is  fcarcely  in  Ufe  for  rendering  Water foft^ 
for  culinary  Purpofes. 

Ehe  tepid  Springs  of  Buxton  never  vary  in  their 
Quality  of  Hardnefs  by  Rains , Drought , or  any  other 
Caufe. 

Having  fhown  then,  that  the  tepid  Springs  of 
Buxton  belong  to  the  Clafs  of  hard  Waters,  and 
that  the  Subfiance  on  which  this  Quality  depends 
is  the  fame  as  that  of  hard  Waters  in  general  ; we 
fhall  be  able  to  account  for  fome  known  Effects  in 
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domeftic,  or  culinary  Ufes,  and  to  infer  other 
Effedts  dependent  upon  this  Subftance. 

i-  The  tepid  Waters  of  Buxton  are  inordinary 
Ufe,  as  well  as  thofe  of  Matlock,  for  making  In- 
fufions  of  Teas.  The  Flavour  and  Colour  of  the 
Infufion  of  thcfe  Subftances  is  more  agreeable  in 
Buxton-Water  than  in  common  Spring  or  River- 
Water  ; which  may  be  accounted  for  by  confider- 
ing,  that  the  Proportion  of  vitriolic  Selenites  is 
not  lb  great  in  Buxton -Water,  as  in  many  hard 
Springs,  therefore  either  to  communicate  a Tafte,- 
or  occafion  too  fparing  a Solution  ; or,  like  Water 
that  contains  none,  or  in  fo  fmail  a Quantify  as 
not  to  impart  the  agreeable  Colour  peculiar  to 
infufions  of  Vegetables  in  dilute  Solutions  of  vi- 
triolic Selenites.  But,  like  all  other  hard  Waters, 
a greater  Quantity  of  Teaisneceffary  tomake  anln- 
fufion  in  this  tepid  Water  of  a given  Strength,  than 
in /o/?  Water;  becaufe,  itfeems.  Water  contain- 
ing vitriolic  Selenites,  does  not  fo  readily  or  fo 
effedlually  di'ffolve  vegetable  Subftances  as  Wa- 
ter without  this  Impregnation. 

On  the  Power  of  Solution  being  different  in 
different  Waters,  various  Effects  in  the  Pradlice 
of  Arts  depend.  For  Dying , Bleaching , Tannings 
&c.  Jo  ft  Waters  are  preferred,  or  are  effentially 
necefiary.  In  Dying , the  Excellency  of  the  Co- 
lour is  faid,  upon  fome  Occafions,  to  depend  upon 
the  Water  peculiar  to  certain  Situations.  Boer-* 
haavs  fays,  the  Water  near  Leyden  is  peculiarly 
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| proper  for  Dying,  and  producing  finer  Colours 

I than  other  Places.  In  general  it  is  oblerved,  that 
Waters  which  have  flood  long,  putrefied,  and  been 
filtered  through  Sand,  are  the  befl  for  Dying ; 
becaufe  they  extract  the  fineft  Colour,  and  to  the 
greateft  Advantage ; and  in  fhort,  for  Solution 
in  general,  the  lighted;  and  Joftefi  Waters  are 
preferable:  therefore,  Buxton-Water is  improper 
for  thele  Purpofes. 

In  the  wafhing  of  Deal-Floors,  hard  Water  is 
is  laid  to  have  the  Effieft  of  producing  a blackifh 
Colour.  For  tempering  of  Steel  hard  W ater  is 
preferred.  Plants  watered  with  hard  Water  are 

I liable  to  be  injured  or  killed;  therefore.  Gar- 
deners expofe  it  to  the  open  Air  fome  Time  be- 
fore ufing  it. 

Particular  Brooks  or  Rivulets  being  adapted 
| particularly  to  certain  Fillies,  depends  as  much 
I upon  their  Impregnation  with  calcareous  Earth  or 
other  earthy  Salts,  as  any  other  Caufes. 

2.  The  Water  of  thefe  tepid  Fountains  is 
rarely  employed  for  brewing  Malt-Liquors , al- 
I though,  according  to  Information,  it  anfwers  well 
l for  this  Purpofe ; probably,  not  becaufe  the  Ale 
l would  not  be  fo  good  in  Qjcality,  but  becaufe  it 
l would  not  diflolve  fo  compleatly  the  Sugar  of 
| Malt,  which  is  to  be  fermented  into  that  Species 
I of  Wine  called  Ale-,  and  confequently,  not  afford 

I 

vinous  Liquor  in  fo  great  Quantity  as  Solutions 
| in  Joft  Water.  It  is,  I find,  a Cuftom  in  many 
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Places,  to  employ  for  brewing,  equal  Parts  0 (/oft 
and  hard  Waters ; which  feems,  as  if  a dilute  So- 
lution of  Selenites  an  Ever  ed  better  than  Water 
entirely  without  this  Subftance.  Alfo  hard  Wa- 
ters are  preferred  for  Wines  intended  to  be  long 
kept.  But  the  peculiar  Excellency  of  the  Tbatnes- 
Water  for  making  Porter,  probably,  does  not  de- 
pend entirely  upon  its  Softne/s  as  a River-Water, 
and  confequently  Want  of  Selenites,  but  upon 
fome  other  Qualities  not  underftood. — Does  it 
depend  upon  its  containing  fuch  a Proportion, 
v^z*  tw  of  its  Weight  of  animal  and  vegetable 
Matter  as  to  be  fermentable  of  itfelf  ? 

The  Spree-Water  ufed  for  brewing,  Margraaf 
found  contained  in  900  Ounces,  or  25  Quarts, 
four  Drachms  15  Grains  of  calcareous  Earth,  30 
Grains  of  common  Salt,  a fmall  Quantity  of  al- 
kaline Ley,  and  a Subftance  like  Nitre. 

3.  The  Buxton- Water  is  in  Ufe  for  coagulating 
Vegetables  in  the  boiling  Heat  of  Water,  where 
a fine  green  Colour  and  Firmnejs  is  wifhed  for,  that 
certainly  depend  upon  the  vitriolic  Selenites  ; and 
yet,  I am  told,  a very  dilute  Solution  of  vege- 
table Alkali  in  Water,  boils  Vegetables  of  a fine 
green  Colour  : But  where  Colour  and  Firmnefs 
are  not  required,  as  I am  informed,  in  boiling 
certain  Roots,  as  Potatoes,  Turnips,  &c.  Joft 
Water  is  preferred.  One  of  the  Signs  of  Salu- 
brity of  Springs  is  taken  from  the  Effedts  of  them 
in  coagulating  Vegetables. — “Ex  iis  quas  pon- 
ders- 
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dere  pares  funt,  Eo  melior  quasque  eft  quo  cele- 
rius  & calefit  & frigefcit,  quoque  celerius  ex  ea 
Legumina  percoquuntur.” — Celfus. 

As  hard  Waters  even  diluted  with  Joft  Water, 
impart  a reddifh  or  brown  Colour  to  animal  Mu- 
cilage boiled  therein,  inftead  of  a white  Colour 
when  coagulated  by  boiling  in  Joft  Water  ; this 
tepid  Water  is,  probably,  not  employed  upon 
thofe  Occafions  in  the  Kitchen,  where  Colour  is 
an  Objeift,  as  of  Rabbits,  Fowls,  Veal,  &c.  but 
where  Firmnejs  merely'  is  required  as  in  the  boiling 
of  Fijhes , then  hard  Water  is  preferred.  Likewife 
for  Subftances  to  be  preferved  by  Sugar  or  Acid, 
which  are  to  be  firft  boiled,  hard  Water  is  more 
proper.  I believe,  that  if  a Slice  of  Veal  be  put  into 
a Cup  of  hard  Water,  and  another  Slice  into  a Cup 
of  Joft  Water,  on  ftanding,  the  Water  of  the  lat- 
ter will  become  reddifh-coloured,  and  the  Flefti 
be  foft,  while  the  Water  in  the  former  is  almoft 
colourlefsy  and  the  Flefh  hard. 

5.  This  tepid  Water  will  frequently  not  be 
employed  in  Summer  Time,  merely  for  common 
Drink,  or  diluting  Wine,  becaufe  of  its  Tem- 
perature fo  much  exceeding  that  of  other  cold 
Springs  of  hard  Water;  and,  becaufe  it  cannoty 
in  general,  by  mere  Expofure  to  the  Air,  be 
cooled  to  the  Degree  of  Springs  of  cold  Water, 
or  about  48°;  but  in  cold  Weather,  or  in  the 
Winter  Seafon,  after  cooling  it  in  the  Atmo- 
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fphere,  it  may  be  ufed  for  common  Drink,  as 
well  as  any  ordinary  Spring-Water. 

A pleafant  Spring,  much  ufed  at  Berlin , for 
drinking,  according  to  Margraaj , contained  in 
ioo  Quarts,  each  of  which  held  36  Ounces,  1 
Ounce  2 Drachms  and  15  Grains  of  calcareous 
Earth,  7 Grains  of  Gypfum,  2 Drachms  and  a 
half  of  common  Salt,  8 to  10  Grains  of  Nitre, 
and  30  Grains  of  Mother-Ley  of  Salt-Petre. 

II.  A I R. 

Exper . XVI.  An  eight  Ounce  wide-mouthed 
Phial,  containing  about  a Drachm  Meafure  of 
vitriolic  Acid , was  filled  with  Buxton- Water,  by 
immerfing  it  in  the  Well;  which,  being  with- 
drawn the  Inftant  it  was  filled,  was  inverted  in 
a Bafon  of  this  tepid  Water,  and  placed  near  a 
hot  Fire.  In  the  Space  of  a Night,  about  half  a 
Drachm  Meafure  of  permanent  Vapour,  appa- 
rently Air,  was  collected  at  the  Top  of  the  in- 
verted Bottle  ; and  while  this  Quantity  was  col- 
lecting, the  Water  Jparkled  much  more  with  bright 
Bubbles  than  this  tepid  Water  inverted  and  placed 
in  the  fame  Expofure,  without  the  Addition  of 
any  Acid,  and  which  did  not  feparate  more  than 
about  two-thirds  of  this  Quantity.  On  the  Ad- 
dition of  Spirit  of  Vitriol  to  this  tepid  Fountain- 
Water  of  Buxton,  the  Number  of  Bubbles,  that 
manifeft  themfeives  fpontaneoufly  in  Veffels  filled 
with  it,  is  increafed  ; and  this  increafed  Number 

of 


[ 229  ] 

gF  Bubbles,  even  takes  Place  on  the  Mixture  of 
Solution  of  Metals  in  nitrous  Acid,  for  othei 
Purpofes.  It  appears,  that  during  the  Union  of 
Acid  of  Vitriol  with  this  Water,  Air , or  fome 
other  permanent  Vapour,  combined  with,  or  dif- 
fufed  throughout,  this  Fluid,  was  difunited  as 
was  manifeft  by  its  adhering  to  the  Sides  of  the 
Velfels,  gradually  collecting  together,  and  riling 
to  the  Top  of  an  inverted  VefTel  of  this  Water. 

III.  PHLOGISTON. 

Exper.  XVII.  APiece  of  Writing-Paper,  that 
had  been  dipped  in  a Solution  of  Succharum  Sa- 
turni , and  afterwards  dried,  was  fufpended  im- 
mediately over  the  Parts  of  Buxton-Bath  where 
the  Bubbles  rofe  fpontaneoufly,  and  vanifhed  upon 
its  Surface  j but  no  Colour  was  induced  in  the 
Paper  by  this  Expofure, 

A Mafs  of  polijhed  Silver  was  immerged  fome 
Time  in  this  tepid  Spring,  but  it  was  not  tar- 
nilhed  by  this  Means. 

I have  found,  that  phlogiftic  Vapours,  or  Phlo- 
gifton,  riling  from  various  Subftances,  as  from 
Animal  Matter  during  the  putrid  Fermentation, 
tinge  Paper  that  has  been  maiftened  with  Solu- 
tion of  Sugar  of  Lead,  fufpended  over  the  Sur- 
face of  them,  of  an  Orange-Colour  firft,and  after- 
wards of  the  Colour  of  Lead  ; and  that  a fimilar 
Colour  is  produced  on  the  Surface  of  Silver,  by 
the  fame  Means. 
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As  no  Colours  were  produced  in  this  Experi- 
ment, it  is  inferred,  that  no  phlogiftic  Matter  is 
contained  in,  or  feparates  from,  this  tepid  Water. 

Rejult  of  the  whole  of  the  preceding  Experiments  by 
Means  of  Mixture. 

The  Mixture  of  Subftances  with  Buxton-Wa- 
ters,  inftrudls  us,  that  they  contain  no  Acid , ex- 
cepting,  perhaps,  a fmall  Quantity  of  Gas,  and 
no  Alkali', — that  they  are  impregnated  with  vitriolic 
Acid  combined  with  Quicklime,  forming  vitriolic 
Selenites,  but  whether  united  with  other  Sub- 
ftances alfo,  thefe  Experiments  do  not  make  ap- 
pear 3 that  they  contain  muriatic  Acid  combined 
' with  fame  Subfrance , but  with  what  Kind  of  Mat- 
ter is  not  afcertained  3 and  alfo  calcareous  Earth  3 
* — that  it  is  extremely  doubtful,  whether  they  have 
any  metallic  Salt , but  that,  if  they  do  contain  any, 
it  is  Iron  diffolved,  probably,  in  Acid  of  Vitriol, 
certainly  not  by  Gas  3 and  that  they  are  impreg- 
nated with  a permanent  Vapour , which  is  probably 
Air,  but  not  with  any  phlogiftic  Subjlance. 

The  Proportion  of  thefe  Subftances,  diffolved 
in  Buxton-Water,  to  each  other,  and  to  the  Wa- 
ter, doth  not  appear  from  thefe  Experiments  by 
Mixture  3 but  from  the  Comparifon  generally 
made,  of  the  Appearances  on  Mixture  with  com- 
mon Spring-Waters,  it  is  probable,  that  they  are 
not  only  the  fame  Sort  of  Subftances,  but  in 
Quantity  not  exceeding  that  which  is  ulually 
contained  in  ordinary  cold  Springs, 
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We  {hall  next  relate  the  Properties  of  this  tepid 
Water  of  Buxton,  that  are  made-  appear  by  Means 
of  Heat, 


SECTION  III. 

Containing  Experiments  to  difcover , by  Means  of 
Heat,  the  Properties  of  Buxton-Water. 

Exper.  XVIII.  T Propofed  to  afcertain  by  this- 
JL  Experiment,  whether  any,  and 
what  Quantity  of  permanent  Vapour  may  be  fepa- 
rated  by  Heat. 

A Tin-Pan  was  procured  with  an  inverted 
Funnel,  of  the  fame  Kind  as  that  invented,  de- 
fcribed,  and  employed  by  the  Hon.  Henry 
Cavendilh,  for  feparating  Air  from  Rathbone- 
Place  Waters  (e).  This  Pan  held  20  Pints,  16 
or  1 7 of  which,  were  contained  under  the  Funnel. 

It  was  filled  at  the  Spring  with  the  tepid  Water 
of  Buxton,  and  at  the  fame  Time  a three  Ounce 
wide-mouthed  Phial  quite  full  of  this  Water,  was 
inverted  over  the  Throat  of  the  Funnel.  During 

(f)  See  Phil.  Tranf.  Vol.  LVIK  1 767.  Veflels  for  the 
Parpofe  of  extracting  permanent  Vapouf  from  Water,  have 
been  alfo  contrived  by  Boerhaave,  (fee  his  Chymiftry,  tranf- 
lated  by  Shaw)  and  by  Abbe  Fontana. — Phil.  Tranf.  Vol. 
LX  IX, 
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the  Space  of  five  Minutes  after  this  Pan  was  fill- 
ed, and  previoufiy  to  its  being  placed  upon  the 

-7rej  the  lnverted  Botde  lparkled  with  Bubbles 
that  adhered  to  the  Sides  of  it;  and,  about  half 
a Drachm  Meafure  of  apparently  permanent  Va- 
pour colle&ed  at  the  Top  of  this  inverted  Phial. 
After  two  Hours  Expofure  to  Heat,  not  exceeding 
i6o°  or  170°,  about  two  Ounces  and  two  Drachms 
Meafure  of  apparently  permanent  Vapour  wereob- 
ferved  within  the  inverted  Phial : And,  as  the  Water 
ceafed  to  feparate  this  Vapour  during  the  Conti- 
nuance of  the  Expofure  of  it  to  this  Heat,  the  in- 
verted Phial  was  removed,  and  fetto  Hand  in  a Sau- 
cer of  cold  Buxton-Water;  where,  in  afew  Minutes, 
the  Bulk  of  Vapour  diminilhed  to  one  Ounce  and 
fix  Drachms  Meafure.  After  this  Time,  I found 
that  a boiling  Heat  continued  for  two  Hours  and 
a half  or  three  Hours,  was  required,  in  order  to 
extricate  the  Remainder  of  the  apparently  perma- 
nent Vapour  that  was  capable  of  being  detached 
from  this  Bulk  of  Buxton-Water;  and  which  con- 
tracted its  Bulk  on  Handing  in  cold  AVater,  much 
more  than  the  former  inverted  Phial  of  Vapour. 
This  apparently  permanent  Vapour  rofe  within 
the  inverted  Phial  vifibly,  in  the  Form  of-fmall 
, bright  Bubbles,  rather  fmaller,  but  as  fparkling 
as  Bubbles  of  Air  in  Water. 

After  the  Water  ceafed  to  feparate  thefe  Air- 
like Bubbles,  and  a boiling  Heat  was  continued, 
it  exhibited  large  Bubbles  which  rofe  within  the 
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inverted  Bottle,  and  there  vaniftied,  without  aug* 
menting  the  Bulk  of  Vapour  already  collected,  or 
remaining  in  the  State  of  Vapour,  excepting  du- 
ring the  Ebullition.  Thefe  Bubbles  might  be 
produced  till  the  whole  Water  was  evaporated, 
and  yet  no  further  permanent  Vapour  be  col- 
lected. 

A Quantity  of  the  above  apparently  permanent 
Vapour  was  procured  by  Means  of  this  Tin-Pan, 
filled  feveral  Times  with  Buxton- Water  ; and,  it 
was  found,  that  each  Panful  of  this  tepid  Spring 
afforded  from  four  Ounces  to  four  Ounces  and  a 
half  Meafurc  of  this  Vapour,  when  the  Tempe- 
rature of  the  furrounding  Medium  was  about  540, 
and  the  Atmofphere  \yas  of  its  mean  Degree  of 
Weight. 

If  the  inverted  Phial  of  apparently  permanent 
Vapour  was  only  warm,  when  removed  from  the 
Pan  into  a Veffel  of  cold  Water,  the  Diminution 
in  the  Bulk  of  it  was  not  confiderable,  and  the 
utmoft  Contraction  of  which  it  was  fufceptible, 
under  the  above  Circumftances,  was  effected  in 
the  Space  of  a few  Minutes.  But,  when  the  in- 
verted Bottle  was  hot  at  the  Time  it  was  carried 
from  the  Pan  into  the  Saucer  of  cold  Water,  the 
Contraction  in  the  Dimenfions  of  the  apparently 
permanent  Vapour  was  very  confiderable,  and  re- 
quired feveral  Hours  Expofure,  under  the  above 
related  Circumftances,  before  this  Contraction  en- 
tiiely  ceafed.  After  this  Time,  ic  varied  little  in 
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Bulk  while  {landing  in  Water  for  a Day  or  two, 
provided  the  Temperature  and  Weight  of  the  An  ■ 
mofphere  remained  nearly  in  the  fame  State. 

It  is  worthy  of  Notice,  that  however  hot  the 
inverted  Phial  of  Vapour  was  at  the  Time  of  re- 
moving it  from  the  Pan ; and  however  great  the 
Diminution  of  its  Bulk  would  have  been  under 
the  above-related  Circumftances,  the  greatefl  De- 
gree of  Contradlion  of  its  Dimenfions  might  be 
produced  in  the  Space  of  a few  Minutes,  by  trans- 
ferring it  through  a large  Bulk  of  cold  Water 
from  one  Phial  into  another. 

Buxton- Water,  after  being  deprived  of  appa- 
rently permanent  Vapour  by  Heat,  in  the  Manner 
above-defcribed,  was  quite  clear,  and  a white 
earthy  Matter  was  found  adhering  to  the  Sides  of 
the  Pan, Funnel,  and  Outfideof  the  inverted  Phials. 

The  invifible  Subfiance,  by  the  above  Means 
collected,  and  contained  in  the  inverted  Phials, 
was  varied  readily  and  evidently  in  its  Bulk  by 
PrefTure  ; as  appeared  by  merely  immerfing  in  a 
very  deep  Veil'd,  as  a Tub  of  Water,  a Tube 
filled  with  this  Vapour  to  a certain  Mark  while 
it  Hood  inverted  with  the  End  juft  below  the  Sur- 
face of  Water.  In  Confequence  of  this  Immerfion, 
the  Water  was  feen  to  rife  within  the  Tube  above 
the  Mark,  or  the  Column  of  Vapour  within  the 
Tube  was  fhortened,  and  might  be  reduced  to  its 
former  Dimenfions,  when  the  Water  was.  made  to. 
fall  within  the  Tube  to  the  Mark,  by  elevating  it 

to 
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| to  its  former  Pofition,  or  fo  that  the  open  End  of 
j it  juft  touched  the  Surface  of  the  Water.  Many 
j other  Appearances  fhewed  the  Variation  of  the 
Pimenfions  of  this  Subftance,  to  be  according  to 
| the  Degree  of  PrefTure  to  which  it  was  expofed  j 
j and  the  Bulk  of  it  was  as  fenfibly  altered  by  dif- 
ferent Degrees  of  Heat. 

Deduction.  The  Subftance  procured  fromBux- 
\ ton-Water  by  Heat  in  the  above  Experiment  was 
a Vapour ; becaufe  it  was  elajlic , and  readily  and 
confiderably  varied  in  its  Bulky  according  to  the 
Temperature  and  Weight  of  the  furrounding  Me- 
dium ; alfo  becaufe  it  was  invisible  in  a fmaft 
| Quantity  viewed  together,  which  is  a peculiar  bup 
not  eftential  Property  of  Vapour.  From  its  re~ 
| taining  the  State  of  Vapour  in  various  Tempera- 
tures of  the  Atmofphere,  it  belongs  to  the  Clafs 
of  permanent  Vapours  ^ but  concerning  the  Sort 
‘ of  Vapour  we  can  only  infer,  that  it  is  not  Gas, 
or  any  other  Vapours  which  are  readily,  or  at 
all  foluble  in  Water ; nor  any  of  thofe  that  have 
a Smell,  as  that  permanent  Vapour  called  Hepa- 
tic Air. 

Exper.  XIX.  I propofed,  in  the  next  Place,  to 
determine  the  Kind  of  permanent  Vapour  pro-* 
cured  by  the  laft  Experiment. 

To  two  Meafures  of  this  permanent  Vapour, 
were  added  one  Meafure  of  nitrous  Gas ; which 
being  agitated  in  a white  Flint  Phial,  immediately 
produced  a turbid  Orange-coloured  Appearance, 

and 
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and  fome  Degree  of  Heat,  for  a few  Seconds? 
the  Mixtui  e then  became  tranfparent,  and  was 
fenfibly  diminifhed  in  Bulk.  After  feveral  Mix- 
tures of  this  Sort,  with  different  Parcels  of  per- 
manent Vapour,  had  flood  two  or  three  Days, 
they  were  transferred  into  a Tube  for  meafuring 
the  Bulk  of  permanent  Vapours.  The  three 
Meafures  were  always  found  diminifhed,  but  in 
various  Degrees  ? in  fome  Inflances  meafurincr 

D 

two  Meafures  and  one-eighteenth,  and  in  other 
Caies  two  Meafures  and  four-ninths?  and  again, 
in  fome  Inflances  two  Meafures  and  a half. 

The  greater  Differences  of  Bulk  happened  with 
different  Parcels  of  permanent  Vapour  procured 
at  different  Times,  and  after  various  Degrees  and 
Times  of  Expofure  to  Heat,  but  fmaller  Dif- 
ferences appeared  in  different  Trials  with  the 
fame  Parcel. 

One  Meafure  of  nitrous  Gas,  was  mixed  with 
two  Meafures  of  common  atmofpheric  Air;  which 
Mixture  immediately,  upon  Agitation,  was  at- 
tended with  a turbid,  Orange-coloured  Appear- 
ance, Heat  and  Tranfparency ; and  a fenfible 
Diminution  of  Bulk,  fucceeded  in  a few  Seconds. 

Several  Mixtures  of  this  Kind  were  made,  and  af- 

*-  * 

ter  they  had  flood  two  or  three  Days,  they  mea- 
fure d from  one  Meafure  and  fix-ninths,  to  one. 
Meafure  and  eight-ninths. 

A lighted  Wax  Taper  was  feveral  Times  intro- 
duced within  a fix  Ounce  Jar,  filled  with  various 

Parcels 
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Parcels  of  this  permanent  Vapour  feparated  frorti 
Buxton-Water  by  boiling,  by  Hiding  Part  of  the 
Mouth  of  this  Veftel  over  the  Edge  of  a Tub 
quite  full  of  Water,  and  returning  it  to  its  in- 
verted Pofition  over  the  Water  the  Moment  the 
Candle  was  placed  within  the  Bottle  ; the  blame 
was,  upon  the  Introduction  of  the  Taper  therein, 

i 

always  inftantly  extinguifhed. 

The  fame  Wax-Light  introduced  into  the  Jar 
juft  mentioned  filled  with  common  Air,  and  in 
the  Manner  above-related,  burnt  for  the  Space  of 
feveral  Seconds  before  it  was  extinguifhed. 

The  fame  Species  of  Quadrupeds  lived  diffe- 
rent Spaces  of  Time,  and  with  various  Degrees 
of  Uneafinefs,  in  a certain  Bulk  of  this  perma- 
nent Vapour  of  Buxton-W ater,  from  the  fame  Par- 
cel. They  always  lived  a Jhorter  Time  than  in  an 
equal  Bulk  of  common  Air,  and  always  diminifh- 
ed  the  Bulk  of  it  by  breathing  and  dying  in  it. 
For  a middle-fized  vigorous  Moufe,  introduced 
into  a Receiver  containing  three  and  a half 
Ounces  Meafure  of  this  permanent  Vapour,  Hand- 
ing inverted  in  Water  of  70°  of  Heat,  lived 
without  manifefting  Signs  of  Uneafinefs  thirty 
Minutes  j it  then  began  to  fhew  Symptoms  of 
Pain,  its  Eyes  began  to  protrude,  and  it  died  in 
twenty  Minutes  further  convulfed.  In  this 
Quantity  of  common  Air,  under  the  above  Cir- 
> cumftances,  I apprehend  this  Species  of  Animal 
will  live  without  Uneafinefs  forty  Minutes,  or  up- 
wards. 
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Wards,  in  general.  A Moufe,  introduced  as 
above-mentioned,  within  a Receiver  containing 
two  Ounce  Meajures  of  this  permanent  Vapour  of 
the  tepid  Water  of  Buxton,  on  its  firft  Introduc- 
tion appeared  to  be  in  Pain,  as  its  Refpiration 
was  quick  and  fhort,  and  its  Eyes  protruded  * 
however,  it  lived  thirteen  Minutes,  and  then  ex- 
pired apparently  in  a paralytic  State.  Another 
Moufe  alfo  introduced  into  two  Ounce  Meafures 
of  this  permanent  Vapour,  as  above-mentioned, 
died,  after  living  only  feven  Minutes,  and  during 
this  Time  in  Pain. 

A Moufe  will  commonly  live  about  twenty 
Minutes  with  tolerable  Eafe,  in  two  Ounces  and  a 
half  Meafure  of  common  Air  of  a temperate 
, Pleat,  and  thirty  or  thirty-five  Minutes  before  it 
dies. 

This  Experiment  furnifhed  a decifive  Proof, 
that  a great  Part  of  the  permanent  Vapour  detach- 
ed by  expofing  Buxton-Water  to  Heat  was  Airy 
for  this  permanent  Vapour  only  combines  with  ni- 
trous Gas,  and  produces  a confiderable  Diminu- 
tion of  the  joint  Bulk  of  thefe  two  Vapours  mixt 
together,  accompanied  with  a turbid  Appear- 
ance and  Pleat  during  the  A£t  of  Combination  i 
And  in  this  permanent  Vapour  only,  can  Animals 
.breathe , and  by  Refpiration  diminifh  its  Bulk. 
But  only  a Part  of  the  permanent  Vapour  fepa- 
rated  from  Buxton-Water  by  Pleat  is  Air*  be- 
caufe  the  Diminution  of  Bulk,  on  Mixture  with 
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nitrous  Gas  was  always  much  lefs,  fomctimes  very 
confiderably  lefs,  than  with  an  equal  Bulk  of 
common  Air,  and  becaufe  it  fupported  animal 
Life  a fhorter  Time  than  an  equal  Bulk  of  com- 
mon Air.  This  permanent  Vapour  of  Buxton- 
Water  extinguijhed  Flame  ; and  as  its  Effects  upon 
nitrous  Gas  and  animal  Life  demonftrate  a Part 
of  it  to  be  Air,  and  as  Air  mixt  with  only  a imall 
Portion  of  any  other  Species  of  permanent  Va- 
pour is  unfit  for  fupporting  Flame,  its  Effects 
upon  the  lighted  Wax  Taper  prove  it  to  be  a 
Mixture  of  Air  and  fame  other  Vapour.  The 
Air  in  which  a Candle  has  burnt  out,  will  fupport 
Refpiration  nearly  as  long,  and  will  diminifh 
nearly  as  much  with  nitrous  Gas,  as  Air  of  the  fame 
Parcel  before  the  Extinction  of  Flame  therein. 

The  various  Degrees  of  Diminution  with  dif- 
ferent Parcels  of  this  permanent  Vapour  of  Bux- 
ton-Water  and  nitrous  Gas  fhew,  that  the  Pro- 
portion of  Air  to  the  other  Vapour  or  Vapours  is 
various  j which  Variety  will  be  accounted  for  here- 
after. 

Exper.  XX.  In  order  to  judge  better  concern- 
ing the  Effects  of  Buxton-Water,  and  to  invefti- 
gate  further  the  Properties  of  the  permanent  Va- 
pour procured  by  the  two  laft  Experiments,  I 
Jfubjected  Matlock  tepid  petrifying  Water,  and  alfo 
feveral  Spring-Waters  near  Doncafter  (that  were 
hard  Waters,  and  rofe  out  of  a Bed  of  Gravel, 
and  did  not  fur  Veffcls  confiderably  on  boiling 
1 like 
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like  Waters  flowing  from  Lime-Stone  Strata),  to 
Heat  in  the  Tin-Pan  above-mentioned. 

Thefe  Spring-Waters,  and  the  Matlock  tepid 
petrifying  Water  detached  Vapour  with  much  the 
fame  Appearances  as  Buxton-Water  in  Experi- 
ment XVIII. 

The  Tin-Panful  of  Matlock-Water  afforded 
three  Ounces  and  a half  to  four  Ounces  Meafure 
of  permanent  Vapour,  under  fimilar  Circum- 
ftances  of  Preffure  and  Temperature,  as  thofe  in 
Experiment  XVIII.:  And  the  Water,  after  being 
thus  deprived  of  its  permanent  Vapour,  had  its 
Tranfparency  difturbed,  and  feparated  a larger 
Quantity  of  earthy  Matter  than  Buxton-Water, 
by  boiling,  upon  this  Occafion.  Five  Panfuls 
yielded  twenty  Ounces  and  two  Drachms  Mea- 
fure of  this  permanent  Vapour,  in  November 
1781,  at  the  Spring-Head. 

EachTin-Panfulof  theDoncafterSpring-Waters 
feparated,  in  general,  not  more  than  three  Ounces 
and  a half  Meafure  of  permanent  Vapour,  under 
nearly  equal  Preflures  and  Heat  of  tne  Atmo- 
fphere  as  thofe  to  which  Matlock  and  Buxton- 
Water  were  expofed,  as  above  related.  The  per- 
manent Vapour  of  thefe  Spring- Waters  near  Don- 
cafter,  was  feparated  at  different  Times  in  the 
Months  of  November  and  December,  1781 ; and 
lefs  Earth  was  found  adhering  to  the  Veffels  after 
boiling  them,  than  after  boiling  thofe  of  Buxton 
and  Matlock. 

The 
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The  above  permanent  Vapours  from  Matlock- 
Water,  and  the  common  Springs  near  Doncafter, 
had  the  fame  general  Properties  as  thofe  related  of 
the  permanent  Vapour  of  Buxton- Vv  ater,  p.  232, 
233,  2343  to  which  we  add,  that  thefe  permanent 
Vapours  were  not  diminifhed  by  Expofure  to  a 
Quantity  of  cauftic  Ley,  and  therefore  we  make 
the  fame  Inference  as  that  in  p.  235- 

We  likewife  obferve,  that  the  fparkling  Ap- 
pearance of  the  Bubbles,  during  their  Separation 
from  thefe  Spring-Waters  by  Heat,  is  very  diffe- 
rent from  the  Appearance  of  the  Particles  of  Gas 
during  its  Separation  from  Water,  which  are  very 
dull,  like  Particles  of  Sand,  and  exceedingly 
fmall,  as  defcribed  p.  166,  167. 

Alfo  as  the  Diminution  of  Bulk  was  rather  great- 
er by  Mixture  of  thefe  permanent  Vapours  with 
nitrous  Gas,  than  by  Mixture  of  common  Air  with 
thisSubftance(^);  as  Animals  lived  withEafe,  and 
as  long,  or  longer,  on  repeated  Trials  of  thefe  per- 
manent Vapours,  than  in  common  atmofpheric  Air; 

(4)  The  turbid  and  Orange-coloured  Appearance  is  mod 
diftindtly  obferved,  by  mixing  the  nitrous  Gas  and  Air  to- 
gether in  greenilh  Phials.  The  turbid  Appearance  was 
greater,  and  Orange  Colour  deeper,  and  of  longer  Dura- 
tion, on  mixing  nitrous  Gas  with  the  permanent  Vapour 
procured  f^m  the  Doncafter  Springs,  than  I obferved  with 
the  Mixture  of  the  permanent  Vapour  from  Matlock,  or 
Buxton-Water.  Whether  this  Difference  denotes  greater 
Purity,  or  depends  upon  fome  other  Circumftances,  remains 
yet  to  be  determined. 
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and  as  a Wax-Light  burnt  as  long  or  rather  longer 
in  Receivers  of  thefe  permanent  Vapours,  than  in 
the  fame  Receivers  of  Air  of  the  Atmofphere,  it 
was  inferred,  that  Matlock  tepid  petrifying  Springs, 
and  the  Springs  near  Done  after,  examined  upon  this 
Octafton , yield,  by  Expojure  to  Heat  in  the  Manner 
related,  permanent  Vapour,  which  is  Air  (e)  ra- 
le) The  Bifhop  of  Llandaff  obferved,  that  Well-Water,  Ri- 
ver, and  Rain-Water,  difeharge  Air  in  about  6o°  of  Heat  of 
Fahrenheit’s  Thermometer  ; but  that  Matlock-Water,  which 
is  68°  of  the  fame  Thermometer,  excepting  in  very  hot  Wea- 
ther, does  not  feparate  its  Air  vifibly. 

Abbe  Nollet  found,  that  Water,  which  had  been  purged 
' >ts  Air  by  boiling,  abforbed  A of  its  Bulk. 

Dr.  Hales  procured,  by  Diftillation,  from  54  cubic  Inches 
of  Water,,  one  cubic  Inch  of  Air. 

Eller  detached  Air,  which  was  of  the  Bulk  of  the  Wa- 
ter from  which  it  was  procured. 

Dr.  Prieftley  procured  \ Ounce  Meafure  of  Air  from  a . 
Pint  of  Pump-Water. 

Abbe  Fontana  fays,  Seine-Water,  after  being  long  boiled, 
in  40  Days  abforbed  A of  hs  Bulk  of  Air. 

The  Quantity  of  Air,  that  Water  can  abforb,  depends 
upon  the  Purity  of  it  and  the  Air  employed,  and  upon  the 
Weight  and  Temperature  of  the  Atmofphere. 

Mr.  De  Luc  fomewhere  obferves,  that  Water  retains  Air 
not  feparable  by  Heat,  or  by  removing  the  PrefTure  of  the 
. Atmofphere  ; but  by  long  Agitation  in  vacuo. 

The  Air  of  Springs,  and  of  diftilled  Water,  has  been  found 
frequently  purer  than  atmofpheric  Air.  In  40  Days,  Fontana 
fays.  Water  abforbs  A of  its  Bulk  of  common  Air,  and  in 
the  fame  Time  A of  its  Bulk  of  dephlogifticated  Air. 
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ther  more  pure  than  the  Air  of  the  Atmojphere ; and 
tiot  like  Buxton  tepid  Springs  of  two  or  more  Species 
of  permanent  Vapour , viz.  Air , and  permanent 
Vapour  not  refpirable ; but  which  is  not  Gas , or 
permanent  Vapour  that  has  any  Smell , as  hepatic 
Gas : and  which  is  probably  that  Vapour  fpoken 
of  p.  152,  153*  concerning  which  we  fhall  make 
a particular  Enquiry  hereafter. 

Buxton- Water,  p.  i 75,  Experiment  II.  formed 
with  Lime-Water  a milky  Mixture;  and  on  Hand- 
ing depofited  a white  Sediment;  as  did  Matlock 
petrifying  tepid  Water,  and  the  Springs  near  D011- 
, caller;  from  which  Waters  permanent  Vapour, 
found  to  be  chiefly  or  entirely  Air,  was  detached 
byExpofure  to  Heat,  p.  238,  242.  The  Appear- 
ances in  Exper.  II.  being  nearly  the  fame  that  arife 
<bn  adding  Lime-Water  to  diftilled  Water  impreg- 
nated with  Gas,  are  accounted  for  by  fuppofing' 
thefe  Spring-Waters  contain  Gas,  which  combines 
with  the  Quicklime  diffolved  in  Water,  and  forms 
a Compound,  calcareous  Earth,  that'  is  firlt  fuf- 
pended  throughout,  and  then  precipitated  in  the 
Formof  Sediment  from  the  Water;  becaufeQuick- 
lime  and  Gas  have  a ftronger  Attraflion  for  each- 
other,  than  for  Water  with  which  the  former  makes 
Lime-Water,  and  with  which  the  latter  forms  aci- 
dulous Water.  But  Water  naturally  or  artificially 
impregnated  with  Gas,  when  expofed  to  even  leis 
Degrees  of  Heat  than  thofe  employed  p.  232,  240* 
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is  getter  ally  deprived  of  this  Vapour  (/).  There- 
fore it  is  inferred,  that  the  Gas  in  Buxton,  Matlock, 
and  the  common  Springs  examined,  is  either  fo  com- 
bined with  the  Water  (in  a Manner  different  from 

(/)  Dr.  Hales,  by  Means  of  Heat,  expelled  both  Gas  anT 
Air  from  Fountain-Waters  ; although  he  does  not  appear  to 
have  underliood  the  Diftin&ions  between  thefe  two  Vapours. 
He  fays,  “ From  two  Quarts  of  Bath-Water  Air,  the  Size  of 
half  a Pea  only,  was  feparated.”  The  fame  Event  would 
have  happened  with  Buxton-Water,  and  the  common  Spring- 
Waters  1 examined  ; becaufe  they  do  not,  by  Heat,  feparate 
Gas,  but  Air  and  permanent  Vapour  that  is  unfit  for  Re- 
fpiration.  “ Neither  will  all  the  latent  Air  which  is,  by 
Heat,  raifed  out  of  feveral  Waters  be  reforbed  again,  or  lofe 
its  Elafticity  till  after  feveral  Weeks  ; as  was  the  Cafe  with 
the  Airs  from  the  Ebfham  and  A&on-Waters.  But  as  to 
Pyrmont,  Spaw,  and  Tunbridge-Waters,  whence  greater 
Plenty  of  this  elaftic  Matter  is  raifed  by  Heat,  it  does  not 
continue  fo  permanently  elaftic.”  The  elaftic  Matter  fpoke 
of  and  reforbed  fo  readily  is  Gas,  but  that  which  is  faid  to  be 
more  permanently  elaftic  was,  probably.  Air,  or  phlogifti- 
cated  Air. 

Dr.  Priejlley  fays,  “ The  Heat  of  boiling  Water  will  expel 
all  the  fixed  Air,  if  a Phial  containing  the  impregnated  Wa- 
ter be  held  in  it;  but  it  will  often  require  about  half  an 
Hour  to  do  it  compleatly.”  Exper.  and  Obferv.  Vol.  I. 
p.  31,  32. 

Mr.  Cavallo,  fee  his  Treatife  on  the  Nature  and  Properties 
t(  Air  and  other  permanently  elaftic  Fluids,  fays,  “ Spring- 
Water  retains  fixed  Air  more  obftinately  than  Water  artifici- 
ally impregnated  with  it,  which  is  owing  to  fome  earthy,  or 
metallic  Particles  ; for  Water  impregnated  with  fixed  Air 
will  efcape  in  a few  Hours,  but  this  is  not  the  Cafe  with 
common  Water  naturally  impregnated- with  fixed  Air.” 

that 
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that  in  artificial  and  many  natural  Combinations) 
as  not  to  be  detached  by  Heat,  or  with  feme 
Subftance  contained  in  the  Water,  forming  there- 
with a Compound  incapable  of  Decompofition  by 
the  Heat  of  boiling  Water. 

In  profecuting  then  thelnveftigation  of  the  per- 
manentV  apours  of  Buxton-W  ater,the  nextSubjefls 
of  Enquiry  that  occurred  were,  to  find  the  Quan- 
tity of  Gaf  that  was  probably  contained  therein; 
and  the  Kind  of  Subftance  with  which  it  was  com- 
bined, together  with  its  Mode  of  Combination, 

Previoufly  to  entering  upon  thefe  Enquiries,  I 
thought  it  would  be  more  fatisfaftory  to  manifeft 
by  a&ual  Experiment,  that  the  Sediment  of  pre- 
cipitated Matter,  formed  by  adding  Lime-Water 
to  the  above  Spring-Waters,  was  a Compound  of 
Gas  and  Quicklime, 

Exper.  XXI.  I took  four  wide  GJafs-Veffels, 
called  Sugar-Glafies,  into  one  of  which  I poured 
two  Quarts  of  Buxton-JVater ; into  another,  the 
fame  Quantity  of  Matlock-W iter ; into  the  third, 
the  like  Bulk  of  a common  Spring-Water  ; and 
into  the  fourth,  two  Pints  of  diftilled  Water  fa- 
turated  with  Gas.  To  each  of  thefe  Veffels  were 
added  three-fourths  of  a Pint  of  Lime-  Water . A 
milky  Appearance  enfued  immediately  in  the  above 
three  Spring-Waters,  followed  by  the  Formation 
of  Clouds  fufpended  in  yarious  Parts,  and  after 
Handing  twenty-four  Hours,  the  Depofition  of  -a 
whit-e}  loofe , and  woolly  Sediment  took  Place  in  a 
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dear  colourlefs  Fluid,  nearly  alike  in  all  the  three 
daffies  containing  thefe  Fluids.  No  curdy  Ap- 
pearance or  Clouds  happened  in  the  diftilled  Wa- 
t,er  impregnated  with  Gas  ; but  a Sediment  gra- 
dually  fubfided  to  the  Bottom,  which  was  clofe, 
even,  and  adhered  firmly  to  the  Bottom  of  the 
VefTel.  The  Water  was  decanted  from  each  of 
thefe  Sediments,  fo  as  to  leave  behind  about  one 
Ounce  of  turbid  white  Fluid,  that  had  neither 
Tafte  nor  Smell. 

Concentrated  muriatic  Acid  was  poured  Drop 
by  Drop  upon  this  Sediment.  It  excited  an  Ef- 
fervefcence,  during  which  a Vapour  was  detach- 
ed that  was  Gas  ; for  it  was  readily  foluble  in  dif- 
tilled Water,  to  which  it  imparted  an  acidulous 
Tafte,  it  precipitated  Lime  from  Lime-Water,  and 
it  was  fpeedily  united  with  cauftic  Alkali.  The 
muriatic  Acid  united  with  thefe  Sediments  form- 
ed Compounds  of  a bitter  Tafte,  like  muriatic 
Selenites.  Vitriolic  Acid  added  to  thefe  Com- 
pounds of  muriatic  Acid  and  Sediment,  produced 
a turbid  white  Mixture,  which  had  the  Smell  of 
muriatic  Acid. 

The  foregoing  Experiment,  perhaps,  deter- 
mined, in  a Sufficiently  -fatisfadtory  Manner,  that 
the  Sediment , formed  after  adding  Lime-Water  to 
Buxton,  Matlock,  and  common  Spring-Water, 

1 i 

is  a Compound  driftng  from  the  Union  of  the  Gas  of 
thefe  Springs  with  the  Quicklime  diffolved  in  Water. 
The  Precipitation  formed  by  adding  Lime-Wa- 
ter 
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ter  to  Gas  and  dialled  Water  was  attended  with 
a different  Appearance  from  that  which  happened 
with  Spring-' Waters  j which  is  a Particular  wor- 
thy of  Notice,  and  may  be  explained  by  the  iub- 

fequent  Experiments. 

Article  of  Enquiry.  The  Quantity  of  Gas  in 
the  three  above-mentioned  Spring- Waters,  it  was 
conceived,  might  be  determined  by  aiccrtaining 
the  exaft  Quantity  of  Lime-Water  that  faturates 
the  Gas  in  each  of  the  Springs,  provided  the 
Quantity  of  Gas  that  will  fatuiate  a given  Bulk, 
of  Lime-Water  be  known.  Or  after  precifely 
Saturating  the  Gas  in  thefe  Waters  with  Lime- 
Water,  and  collecting  the  Sediment  by  ascer- 
taining the  Weight  of  the  Compound  of  Gas  and 
Quicklime  in  each  Water  ; and  then,  by  decom- 
posing this  Compound,  we  learn  the  Quantity  of 
Gas  it  contains,  which  is  the  Quantity  contained 
in  a given  Portion  of  Water.  And  the  Quan- 
tity of  Lime-Water  the  Gas  thus  extricated  will 
Saturate,  we  fhould  expeCt  to  be  equal  to  that 
added  to  Saturate  the  Gas  in  the  Spring- Water. 

Exper.  XXII.  The  Refult  of  a great  Number 
of  Trials  made  with  Buxton-Water  taken  frefh 
from  the  Spring  in  the  Winter  and  Summer  Seafon 
of  the  Year  1782;  and  with  this  Water  after  re- 
maining in  Bottles  Some  Time  ; alfo  with  this  Wa- 
ter after  being  expofed  to  the  open  Air  mixed  with 
Lime-Water  Soon  after,  and  alfo  Some  Time  after 
jnakingj  with  different  Sorts  of  Quicklime  ufed 

R 4 fhortly 


[ 248  ] 

ihortly  after  the  calcareous  Earth,  from  which  it 
was  produced,  was  decompofed  by  Heat,  diffolv- 
ed  in  hot  and  cold,  hard  and  foft  Spring- Waters, 
inftrufled  me,  i.  That  Mixtures  compofed  of 
three  Meafures , or  a fmaller  Quantity  of  this 
Spring-Water,  and  one  Meafure  of  Lime-Water, 
after  (landing  a fufficient  Time  irr  clofe  VefTels 
for  the  Sediment  to  fubfide,  and  pouring  off  the 
Water  from  the  Sediment,  had  its  Tranfparency 
difturbed,  or  became  pearly-coloured  or  milky, 
on  the  Addition  of  Gas.  On  the  further  Addi- 
tion of  Lime-Water  it  remained  clear,  but  a 
Cruft  formed  on  the  Surface  of  this  Mixture  by 
(landing.  Syrup  of  Violets , of  various  Parcels, 
changed  either  a deep  Grafs-green  or  yellowifti 
Green,  in  falling  through  this  Mixture,  into  which 
it  was  poured,  or  certainly  was  a deeper  Green  than 
before.  Upon  Agitation,  this  Mixture  was  either  a 
deep  Grafs  or  Yellow-green.  Therefore  it  was 
concluded,  that  one  Meafure  of  Lime-Water  was 
more  than  fufficient  to  faturate  the  Gas  contained 
in  three  Meafures  of  Buxton-Water. 

II>  Mixtures  compofed  of  four  Meafures  of 
Buxton-Water  and  one  Meafure  of  Lime-Water, 
under  the  Circumftances  above  related,  very  ge- 
nerally, but  not  always,  made  a fecond  Precipi- 
tation, on  the  Addition  of  Lime-Water] — was 
always  perfectly  tranfparent  after  mixing  it  with  a 
Portion  of  Gas  ; — formed,  very  generally,  a more 
blye-colQured  Mixture  with  Syrup  of  Violets, 

than 
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than  the  fame  Syrup  and  Buxton-Water,  but, 
fometimes,  was  greenifh  like  Buxton- Water  and 
this  Syrup  ; — therefore,  the  general  Conclufion 
made  was,  that  the  Gas  contained  in  four  Mea- 
fures  of  Buxton-Water,  is  not  fatufated  by  one 
Meafure  of  Lime-Water, 

HI.  Mixtures  compofed  of  j even  Meafures  of 
Buxton-Water  and  two  Meafures  oi  Lime-^  ater, 
after  depofiting  Sediment,  in  no  Inftance  either 
formed  a turbid  Mixture  on  the  Addition  of 
Lime-Water,  or  of  Gas ; and  the  Colour  of  Sy- 
rup of  Violets,  as  it  lay  at  the  Bottom  of  a Glafs 
of  this  Mixture,  was  of  a yellowifh  Hue ; but 
when  flirred  and  mixed  with  it,  had  rather  a 
deeper  call  of  Green,  than  this  Syrup  mixed  with 
Buxton-Water.  This  Mixture,  after  being  fepa- 
rated  from  the  Sediment,  and  handing  expofed 
in  open  VefTels  to  the  Atmofphere,  had  either  a 
Ring  of  white  earthy  Matter  formed  round  the 
Sides  of  the  Glafs  in  Contaft  with  the  Surface 
of  the  Fluid,  or  earthy  Particles  floated  upon  its 
Surface  ; and  the  fame  Appearance  was  obferved 
with  fifteen  Meafures  of  Buxton-Water  and  four 
Meafures  of  Lime-Water;  but,  with  a greater 
Proportion  of  this  Spring-Water,  as  with  four 
Meafures  of  Buxton-Water  and  one  Meafure  of 
Lime-Water,  the  Mixture  poured  off  from  the 
Sediment,  was  rarely  even  of  a greenifh  Hue  with 
Syrup  of  Violets,  and  had  no  Depofltion  of  earthy 
Matter  upon  the  Sides  of  the  VefTcl  containing 
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it,  or  upon  the  Surface  of  the  Fluid.  And  with 
a fmaller  Quantity  than  Jeven  Meafures  of  Bux- 
ton- Water  to  one  Meafure  of  Lime-Water,  the 
Fluid  upon  the  Sediment,  formed  by  this  Mix- 
ture, uniformly  produced  a muddy  Appearance, 
on  the  Addition  of  Gas;  and  was  of  a yellowiflh 
green,  or  green  when  mixed  with  Syrup  of  Vi- 
olets. 

From  the  Refult  here  related  it  maybe  de- 
duced, that  the  mojl  ex  aft  Proportion  of  Lime-Wa- 
tei  that  faturates  the  Gas  in  a certain  Portion  of 
Buxton- IV a ter,  is  two  Meafures  or  Parts  of  Lime- 
V/ater  to  feven  Meafures  or  Parts  of  this  tepid 
Spring. 

By  the  fame  Means  employed  to  diicover  the 
exadt  Quantity  of  Lime-Water  that  would  fatu- 
rate  the  G.is  in  a certain  Quantity  of  Buxton-Wa- 
ter,  it  was  found,  that  thirteen  to  fourteen  Mea- 
fures of  Matlock-Water  contain  a phi  anti  ty  of  Gas 
which  is  faturated  by  one  Meafure  of  Phil e Water ; 
and  that  two  Meafures  of  a Fountain-Water  near 
Done  after,  contained  a Quantity  of  Gas  that  was  not 
faturated  by  lefs  than  one  Meafure,  or  half  of  its 
Bulk  of  Lime-Water. 

Thefe  two  laft  Spring-Waters  were  examined 
under  the  fame  Cjrcumftances  as  the  Buxton- 
Water. 

Several  other  common  cold  Springs  and  hard  Wa- 
ters were  examined,  and  found  to  contain  Gas 
^vhich  was  faturated  by  two  Meafures  of  Lime- 

Water 
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Water  added  to  from  five  to  fevei  Meafures  of- 
Spring- Water  and  the  Gas  con&ined  in  from 
three  to  four  Meafures  of  feveral  <^ol4  petrifying 
Springs , was  faturated  by  one  Meafure  of  Lime- 
W ater. 

Although  the  Quantity  of  Lime-Water  that  is 
neceffary  to  faturate  the  Gas  in  a Certain  Quan- 
tity of  SpringrWater,  be  not  apparently  yarded  by 
previous  Expofure  of  the  Spring-Water  to  the-" 
Air,  by  keeping  in  clofe  Veffels,  anc  by  the  Sea- 
fons  or  Times  at  which  it  is  colle&ed,  excepting, 
perhaps,  cold  Springs,  which  are  in  created  by 
Rain,  and  diminifhed  by  Drought;  yet  there 
fometimes  appeared  a Difference  of  ibout  half  a 
Meafure  in  the  Quantity  of  Spring-Waters  con- 
taining Gas,  required  to  faturate  the  Quicklime 
diflolved  in  one  Meafure  of  Lime-Water  ■,  which 
Difference  of  Quantity,  I was  inclinpc  to  afcribe 
tp  the  Difference  that  may  naturally  be  expelled 
in  the  State  of  the  Solution  of  Quicilime  em- 
ployed to  combine  with  the  Gas  of  theft  Springs  $ 
becaufe,  when  I had  the  Opportunity  of  examin- 
ing feveral  or  all  of  the  Springs  above-rnentioned 
af  the  fame  Time,  with  the  fame  Parcel  of  Lime- 
Water,  the  fame  Difference  of  Quantity  oSpring- 
Water  extended  in  Propprtion  to  all  if  them. 
Lime-Water  may,  among  other  Differences,  con- 
tain a greater  Portion  of  Lime  in  a Sta:e  of  So- 
lution in  a certain  Quantity  of  Water  at  one  Time 
than  at  another,  owing  to  the  Difference  of  the 
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Quicklime  difolved,  the  Water  di Solving  it, 
Heat,  Agitation,  &c.  to  which  the  Quicklime 
was  expofed  diring  Solution,  accidental  Precipi- 
tation of  Quicklime  after  Solution  by  combining 
with  the  Gas  of  the  Atmofphere  &c.j  and,  con- 
fidering  the  Variety  liable  to  happen  in  the  Con- 
dition of  the  Lime-Water,  it  would  not  be  fur- 
prizing  if  theQuantity  of  Solution  of  Quicklime 
required  to  fiturate  the  Gas  in  a certain  Quantity 
of  Spring-Water,  fhould  be  various  ; although 
the  Quantities  and  Qualities  of  the  Gas  to  be  fa- 
tu rated  be  uniformly  the  fame. 

Moreover,  it  muft  be  remembered,  that  the 
Proportion  found,  which  moft  exactly  faturates 
the  Gas  in  the  Spring-Waters  invefligated,  was 
the  Refult  of  the  Examinations  of  Mixtures  of 
Lime-Water  and  Spring-Waters,  that  had  not 
been  left  to  ftand  more  than  five  or  fix  Days  j for 
upon  fome,  if  not  all  Occafions  it  happens,  that 
a Mixture,  which  a few  Days  after  being  made, 
does  not  to  the  Teft  of  Lime-Water  manifeft  any 
Portion  of  Gas  contained  therein,  on  the  con- 
trary, even  fliews  by  the  Addition  of  Lime-Wa- 
ter or  Syup  of  Violets,  a fuperabundant  Portion 
of  Lime  Water,  after  Handing  two  Months  or 
longer,  ippears  to  contain  Gas  not  faturated ; 
becaufe  i:  turns  milky  on  the  Addition  of  Lime- 
Water,  tnd  precipitates  a frelh  Portion  of  Sedi- 
ment conpofed  of  Gas  and  Quicklime. 
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It  appears  upon  eftimafmg  theQuantity  of*  GaS 
in  Spring-Water,  by  the  Quantiy  of  Lime-Wa- 
ter neceffary  to  faturate  it  in  a exterminate  Quan- 
tity of  Water,  that  Buxton-Water  contains  near- 
ly half  the  Quantity  only  of  this  permanent  Va- 
pour which  is  contained  in  ordinary  Springs;  and 
that  Matlock- Water  and  petrify  ng  Springs  con- 
tain rather  more  Gas  than  BuxtcnWV  ater.  How 
greatly,  then,  have  Phyficians  erred  in  afcnbing 
the  peculiar  Efficacy  of  Buxtcn  and  Matlock- 
Waters  to  the  Gas  they  contaii  l Further;  that 
Principle  muft  be  exceedingly  erroneous,  which 
explains  the  petrifying  or  incuftating  Property 
of  Springs  to  the  Solution  of  calcareous  Earth  in 
Water  by  Gas ; in  Confequeree  of  the  Efcape  of 
which,  Earth  is  faid  to  be  depofited  upon  Bodies 
immerfed  in  fuch  Springs,  and  the  Channels  on 
the  Surface  of  the  Earth  in  whch  they  flow,  is  in- 
cruftated  by  the  Depofition  of  this  Earth. 

From  the  above  Refult  tie  Queftion  arifes, 
whether  the  mod  ufual  or  mean  Quantity  of  Gas 
in  Springs,,  is  not  that  which  is  faturated  by  one- 
third  of  its  Bulk  of  Lime-Wrter  ? 

As  the  Attempt  to  eftimatethe  Quantity  of  Gas 
in  aSpring-Water,  by  theQuaitity  of  Lime-Water 
required  to  faturate  this  Vapoir  in  a given  Portion 
of  Spring- Water,  has  never  )et,  as  far  as  I know, 
been  made  ; and  as  that  Mode  of  Eflimation  may 
furnifh  an  eafier  Method  of  afeertaining  this 
Point  than  the  Application  ffi  Heat  and  Inflru- 


ments, 
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apply  us  with  a Method  in  thole 


Cafes  in  which  Oas  cannot  be  detached  by  Heat ; 
with  the  View  o affifting  thofe  who  wifh  to  pro- 
fecute  this  Stfbjeft,  I fhall  relate 

, , 

Some  Obfervatms  and  Remarks  on  the  Tejts  em- 
ployed to  judge  of  the  Saturation  of  Gas  in 
Water  with  Quicklime  dijfolved  in  Water. 

In  order  to  dejermine  whether  the  Mixture  of 
Spring-Water  aid  Solutions  of  Quicklime  con- 
tained fuperabunlant  Lime-Water,  a pretty  large 
Quantity  of  it  at  p Time,  as  a Pint  Jar  full,  was 
fubje&ed  to  the  left  of  Gas. 

After  a great  Lumber  of  Experiments,  made 
with  all  the  Exadti  ude  that  appeared  potTible,  1 
mull  confefs,  that  the  Teds  employed  are  not 
fufEciently  delicate  for  fhewing,  either  a final] 
Quantity  of  fupenbundant  Lime-Water,  or  a 
fmall  Portion  of  Gas  which  remains  unfaturated, 
in  Mixtures  of  Line-Water  and  a Spring-Water 
containing  Gas.  Therefore,  the  Quantity  of 
Lime-Water  here  fated  as  the  Proportion  that 
jud  faturates  the  Cas  in  the  Spring- Waters  ex- 
amined, is  only  to  be  underftood  as.  the  neared 
Approximation  to  tie  Truth,  upon  this  Occafion, 
that  can  at  prefeni  be  obtained.  For,  I have 
found,  that  diddled  or  Snow-Water,  combined 
with  a fmall  Quantity  of  Gas,  (which  diddled, 
or  Snow-Water,  befcreGas  was  added,  was  found 
to  make  a perfedlji  transparent  Mixture  with 

Lime- 
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Lime-Water)  will  not  have  its  Tranfparency  ap- 
parently  difturbed  on  the  Addition  of  Lime  Aba- 
ter, or  form  any  Sediment,  or  Ring,  on  land- 
ing: And,  diftilled  Water,  which  forms  a blue 
Mixture  with  Syrup  of  Violets,  may  have  a fmall 
Portion  of  Lime-Water  added,  and  after  fuch 
Addition,  will  not  have  its  Tranfparency  difturb- 
ed by  the  Addition  of  Gas  or  leave  a Ring  upon 
Landing,  nor  change  Syrup  of  Violets  of  a greenifh 
Hue.  Alfo,  the  clear  Fluid,  poured  off  from  the 
Sediment,  formed  by  Mixture  of  Lime-Water 
and  Gas,  although  it  neither  difcovers  fuper- 
abundant  Lime-Water  to  the  Teft  of  Gas,  nor 
Syrup  of  Violets,  yet,  by  Landing  expofed  to  the 
Atmofphere,  it  generally  either  precipitates  earthy 
Matter  upon  its  Surface,  or  a Ring  of  white  earthy 
Matter  colle&s  round  the  Glafs,  which  leems  to 
arife  from  a Portion  of  Quicklime  not  faturated, 
(which  is  in  too  fmall  a Proportion  to  be  detected 
by  Gas,  or  Syrup  of  Violets)  abforbing  Gas  from 
the  Atmofphere  j and  being  in  too  fmall  a Quan- 
tity, and  divided  into  too  minute  Particles,  to 
form  Sediment,  appears  upon  the  Surface  of  the 
Water. 

The  Syrup  of  Violets  was  a more  uniform  and 
inftrufling  Teft  of  the  Quantity  of  Lime-Water 
required  to  faturate  the  Gas  of  a certain  Bulk  of 
Water  than,  confidering  the  delicate  Nature  of 
the  Colour  of  the  blue  Juice  of  Violet  Flowers, 
and  the  various  Approaches  it  is  liable  to  make 

towards 


[ *S6  ] 

towards  a State  of  Acidity  by  keeping,  I expect- 
ed. I obferved  many  Appearances  which  affifted 
me  much  after  I underftood  their  Connection  with 
the  Gas  or  Quicklime  diflolved  in  Water,  but 
I fliall  avoid  relating  particularly  the  various  Phe- 
nomena upon  Mixture  of  Spring-Water  and  Wa- 
ter containing  Gas  or  Quicklime  with  this  Sub- 
ftance,  on  Account  of  their  increafing  too  confi- 
derably  the  Bulk  of  this  Work.  I fhall,  there- 
fore, mention  only  a few  of  the  Appearances  on 
mixing  Syrup  of  Violets  with  Spring- Water,  or 
Mixture  of  Spring- Water  and  Lime-Water. 

I muft  firft  obferve,  that  when  I employed  Sy- 
rup of  Violets  to  judge  whether  the  Gas  in  Spring- 
Water  was  faturated  by  Lime-Water,  a Compa- 
rifon  was  made  at  the  fame  Time  between  this 
Mixture,  the  Spring- Water  alone  orwithoutLime- 
Water,  and  between  diftilled  Water  mixed  with 
the  fame  Syrup ; and  that  the  Syrup  was  poured 
upon  four  Times  its  Quantity  of  Water. 

i.  If  a Mixture,  compofed  of  Spring-Water 
and  fuch  a Quantity  of  Lime- "Water  as  was  fup- 
pofed  nearly  to  faturate  the  Gas  in  the  former, 
after  depofiting  Sediment,  was  yellowijh  Green , 
the  Spring-Water  was  bine  or  bluifh  Green,  and 
diftilled  Water  was  blue  when  mixt  with  this  Sy- 
rup, the  Mixture  contained  more  Quicklime 
than  was  neceffary  to  faturate  the  Gas ; for  it  be- 
came milky  on  the  Addition  ol  Gas,  and  even 
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tailed  of  Lime-Water.  Such  a Mixture  alfo  with 
this  Syrup,  by  (landing  twenty-four  Houis,  ge- 
nerally changed  to  a brown  Colour  or  yellowifh 
brown,  while  the  Spring-Water  and  this  Syrup 
remained  blue,  and  the  diddled  Water  and  this 
Syrup  was  changed  to  an  almojl  colourle/s  Fluid. 

, 2 . If  the  clear  Fluid  from  the  Mixture  of  Lime- 
Water  and  Spring-Water  imparted  a yellowi/h  Co- 
lour to  the  Svrup  as  it  paffed  through  the  Water, 
•and  as  it  lay  at  the  Bottom  of  this  Fluid  where  it 
touched  the  Water,  and  on  Agitation  was  Green 
or Gr a/s -Green-,  and  the  Spring-Water  alone  form- 
ed a blue  Mixture , or  a Mixture  of  a greenifh. 
Blue,  and  the  diddled  Water  with  this  Syrup  was  a 
fali/b  Blue  in  this  Cafe,  the  Spring-Water  con- 
tained more  Lime-Water  than  was  neceffary  to 
faturate  its  Gas,  but  the  Superabundance  of  Lime- 
Water  was  lefs  than  in  the  former  Cafe  : For,  al- 
though it  had  its  Tranfparency  didurbed  by  the 
Addition  of  Gas,  and  a flight  Sediment  was  there- 
by formed  on  flanding,  yet  it  fcarcely  had  a Tads 
of  Lime-Water.  This  Mixture  and  Syrup  gene- 
rally became  brownifh  or  colourlefs  in  about  twen- 
ty-four Flours. 

3.  If  the  clear  Water  poured  off  from  the  Sedi- 
ment after  mixing  Spring-Water  and  Lime-Wa- 
ter together  was  green  when  agitated  with  Syrup 
of  Violets,  the  Spring-Water  was  bluijh  green  or 
blue,  and  the  diddled  Water  was  blue  with  the 
fame  Syrup ; as  in  this  Cafe,  fometimes,  there 
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was  a pearly  Colour  on  mixing  this  decanted  Fluid 
with  Gas,  after  which  on  ftanding  there  was,  now 
and  then,  a imall  Quantity  of  Sediment,  at  other 
Times  no  Sediment,  but  a white  earthy  Ring- 
round  the  Sides  of  the  Glafs  in  Contadt  with  the 
Surface  of  Fluid,  and  again  fometimes  neither 
Ring  nor  Sediment,  and  never  in  this  Cafe  any 
Milkinefs  or  Difturbance  in  Tranfparency  with 
Lime-Water,  I was  allured  there  was  a complete 
Saturation  of  the  Gas  in  the  Water:  But,  it  was 
uncertain  whether  there  was  not  more  Lime-Water 
than  neceffary  to  faturate  the  Gas,  although  cer- 
tain that  the  fuperfluous  Lime-Water  was  in  ex- 
ceedingly fmall  Quantity. 

4.  After  pouring  off  the  clear  Fluid  from  a 
Mixture  with  a fmaller  Proportion  of  Lime-Wa- 
ter to  the  Spring- Water,  than  any  of  the  pre- 
ceding Mixtures  contained,  it  was  found  to  make 
a greenijh,  or  bluijh  green  Colour  with  Syrup  of 
Violets  exadtly  like,  or  rather  greener  than,  the 
Spring-Water  and  this  Syrup  j and  mixed  with 
Gas,  and  alfo  with  Lime-Water,  neither  had  its 
Tranfparency  difturbed  immediately,  or  on  ftand- 
ing depofited  a Sediment.  Excepting  very  rarely, 
this  Mixture  which  made  a pale  Blue  or  bluilh 
Green  with  this  Syrup,  never  depofited  the  leaft 
Sediment  after  the  Addition  of  Lime-Water. 
Therefore  this  Mixture  was  confidered  as  the 
neareft  Approach  to  the  exadt  Point  of  Saturation 
that  could  be'difcovered. 

> ' - s-i 
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5.  I have  fometimes  obferved,  that  a Mixture 
of  Spring- Water,  and  a ftill  fmaller  Proportion 
of  Lime-Water  than  in  the  laft  Cafe,  poured  off 
clear  fi om  the  Sediment,  with  Syrup  of  Violets, 
communicated  a Tinge  of  a gree?iijh  Colour  as  this 
Syrup  lay  at  the  Bottom  of  the  Mixture ; but  when 
agitated,  the  Colour  of  the  Fluid  was  a greenijh  Blue , 

or  bluelike  the  Spring-Water  alone,  andthediftilled 

Water  with  this  Syrup  was  pale  Blue . In  this  Cafe, 
there  was  in  general  no  Difturbance  in  the  Tranf- 
parency  of  this  Mixture  on  the  Addition  of  Lime- 
V'  ater,  or  Gas,  or  Sediment  after  the  Mixture  of 

ItheieSubftances  on  Handing;  but,  at  other  Times, 
there  was  a flight  Difturbance  in  the  Transparen- 
cy and  a Sediment,  after  the  Addition  of  Lime- 
Water.  The  Colour  of  the  Syrup  and  this  Mix- 
ture difappcared  fooner  than  the  Colour  with  the 
Spring-Water  and  this  Syrup. 

This  Proportion  of  Lime-Water,  either  nearly 
or  compleatly  faturated  all  the  Gas  in  the  Spring- 

1 Water;  it  certainly  was  not  more  than  fufficient 
j to  fa tu rate  it. 


6.  The  Fluid  poured  off  from  a Mixture  ol 
Spring-Water  and  a fmaller  Proportion  of  Lime- 
Water  than  in  the  laft  Cafe,  after  depofitin.  Se- 
diment with  Syrup  of  Violets  produced  a \aU 
Hue  Colour,  nearly  as  pale  as  this  Syrup  with 
diftilled  Water;  while  the  fame  Syrup  and  the 
pnng- Water,  produced  a greenilh  or  greenilh 
Uc  Co  0Ur : And  tllcre  w«  always,  or  at  leaft,  in 

S 2 general. 
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general,  a fecond  Precipitation  and  fmall  Quan- 
tity of  Sediment  dcpofitcd  by  the  Addition  of 
afrelh  Portion  of  Lime-Water,  and  no  Difturb- 
ance  in  the  Clearnefs  after  the  Mixture  of  Gas 
with  this  decanted  Fluid.  The  Syrup  and  this 
Mixture,  as  well  as  the  Syrup  and  diftilled  Water, 
generally  foon  became  nearly  colourlefs;  but  this 
Syrup  and  this  Spring-Water  was  dill  a green lfh 

Blue,-  or  Blue  after  12  or  24  Hours. 

It  was  eftimated  that,  upon  this  Occafion,  the 
Water  was  deprived  of  perhaps  three-fourths  of 
its  Quantity  ot  Gas.  It  appeared,  that  this  Di 
minution  of  the  Quantity  of  Gas  and  total  Pri- 
vation of  this  Subftance,  had  the  above  Effecd  ; 
fo  that  it  feems,  as  if  Water  partially  or  wholly 
deprived  of  Gas  by  Lime-Water,  had  its  Power 
of  producing  a greenilh  Colour  with  Syrup  o 
Violets  deftroyed,  and  like  diftilled  Water,  pro- 
duced therewith  a pale  blue  Colour. 

7 Spring-Water  that  produced  only  a bluifh 
Colour,  or  greenifh  Hue,  with  Syrup  of  Violets, 
after  boiling,  formed  a Mixture  that  was  of  a 
m-een  or  greenifh  Colour,  as  happened  with  Bux- 
ton and  Matlock-Waters.  This  is  occafioned, 
moft  probably,  by  the  Water  after  boiling  con- 
taining a greater  Proportion,  or  he'n%  ? T! 
concentrated  Solution  of  calcareous  hai  th  t 
like  all  Other  earthy  Salts,  changes  Violets  of 
greenifh  or  green  Colours  for  it  did  not  appear 
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to  contain  a lefs  Quantity  of  Gas  than  before 

boiling.  _ . . 

I am  inclined  to  think,  the  Syrup  of  Violets  is 

a more  nice  Criterion  than  Gas  or  Lime-Water, 
of  the  exaft  Point  of  Saturation  of  the  Gas  m 
Spring-Water  by  Lime-Water;  provided  t e 
Mixture  be  made  of  this  Syrup  and  the  Prlnt> 
Water,  and  alfo  of  drilled  Water,  when  the  Mix- 
ture of  Spring-Water  and  Lime-Water  is  exa- 
mined ; and  not  only  the  Colour  be  attended  to, 
but  alfo  the  Appearance  or  Difappearance,  or 
Changes  of  it  on  Handing. 

Having  afeertained  the  Quantity  of  Lime-Wa- 
ter that  will  mod  exactly  faturate  the  Gas  in 
Buxton,  Matlock,  and  in  common  Spring-Wa- 
ter, p.  250,  I next  endeavoured  to  learn  the 
Quantity  of  Gas  that  will  faturate  a certain  Quan- 
tity of  Lime-Water.— See  Subject  of  Enquiry , p. 
247. 

Exper.  XXIII.  According  to  the  Inference 
from  the  laft  Experiment,  p.  250,  the  Quantity 
of  Gas  required  to  faturate  four  Ounce  Mea- 
fures  of  Lime-Water,  is  the  Quantity  of  Gas 
contained  in  fourteen  Meafures  of  Buxton-Water; 
the  Quantity  of  Gas  in  thirteen  to  fourteen  Mea- 
fures of  Matlock- Water  j and  the  Quantity  of 
Gas  in  double  this  Quantity  of  Lime-Water, 
of  Spring-Waters  near  Doncafter;  and  fo  on  of 
the  other  Springs,  mentioned  p.  250,  251. 

s 3 
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The  Gas  feparated  from  Chalk  by  vitriolic 
Acid,  after  palling  through  a wide  Tube  con- 
taining fixed  vegetable  Alkali,  was  combined  in 
various  Proportions,  feveral  Times,  with  the  dif- 
ferent Sorts  of  Lime-Water  mentioned  p.247, 248; 
and  the  Refult  was,  that  the  clear  Fluid  decanted’ 
after  uniting  four  Meafures  of  this  Gas,  expofed 
to  the  Heat  of  58“  to  64”,  and  under  the  mean 
Preffure  of  the  Atmofphere,  with  nine  Meafures 
of  Lime-Water,  remained  perfectly  tranfparent 
after  combining  a frelh  Portion  of  this  Gas,  and 
neither  formed  a white  earthy  Ring  round  the 
Sides  of  the  Veil'd  in  Contad  with  the  Surface 
of  the  Fluid,  nor  any  Sediment  on  (landing  , con- 
fequently,  that  four  Meafures  of  this  Gas,  of  the 
Deufily  above-mentioned , completely  faturates  nine 
Meafures  of  Lime-Heater. 

As  the  clear  Fluid  poured  off,  after  combining 
one  Meafure  of  this  Gas,  under  the  above-men- 
tioned Circumftances  of  Preffure  and  Heat,  with 
two  Meafures  of  Lime-Water,  on  the  Addition 
of  more  Lime-Water  became  fomewhat  pearly  - 
coloured,  and  on  ffanding,  depofited  a very  ffnall 
Quantity  of  Sediment,  or  had  a Ring  of  earthy 
Matter  round  the  Sides  of  the  Glafs  in  Contact 
with  the  Surface  of  the  Fluid 5 it  may  be  inferred, 
that  this  Proportion  of  Lime-Water  was  fuper- 
faturated  by  one  Meafure  of  Gas. 

Moreover,  as  the  clear  Fluid  decanted,  after 
uniting  five  Meafures  of  Lime-Water  with  tzco 

Meafures 
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Measures  of  Gas,  under  the  fame  Preflure  and 
of  the  Temperature  above-mentioned,  became 
]efs  tranfparent,  or  rather  pearly-coloured,  on  the 
Addition  of  a Portion  of  Gas,  and  was  clear  after 
adding  Lime-Water,  it  may  be  concluded,  that 
this  Quantity  of  Lime-Water  is  not  faturated  by 
two  Meafures  of  Gas, 

Hence  it  was  found,  that  the  neareft  Approach 
to  the  Point  of  Saturation  pf  a given  Bulk  of 
Lime-Water  by  Gas,  was  nine  Mea/ures  of  Lime - 
Water  combined,  with  four  Meafures  of  Gat  heated, 
to  from  58°  to  64°,  and  fubjedted  to  the  mean 
Preflure  of  the  Atmofphere  ; and,  confequently, 
as  the  Gas  in  feven  Pints  of  Buxton-Water  is 
faturated  by  two  Pints  of  Lime-Water,  this  Quan- 
tity of  Buxton-Water  contains  ±,  or  about  of  a 
Quart  Meafure  of  Gas  ; or,  about  one  Ounce  Meafure 
of  Gas  is  contained  in  eight  Ounce  Meafures  of  this 
tepid  Spring. 

On  the  fame  Grounds  it  was  concluded,  that 
Matlock-Water  contains  the  fame  Quantity , or  ra- 
ther more  Gas  than  Buxton-Water  j and,  that  two 
Pints  of  Spring-Water,  near  Lone,  after,  contain  about 
feven  Ounce  Meafures  of  Gas.  Thefe  Meafures  of 
Gas  are  fuppofed  afeertained,  when  fubjedted  to 
the  mean  Preflure  of  the  Atmofphere,  and  ex- 
pofed  to  a Temperature  of  58°  to  64°. 

This  Concluflon,  refpedting  the  Quantity  of 
Gas  in  thefe  Spring-Waters,  is  likewife  founded 
on  the  Suppofition,  that  the  Gas  is  in  the  fame ■ 

§ 4 State- 
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State  naturally  combined  with  thele  Waters,  as 
that  which  is  feparated  by  Art,  in  the  Manner 
above-mentioned,  from  calcareous  Earth  j and, 
that  this  Vapour  extricated  from  Chalk,  &c.  is 
uniformly  in  the  fame  State  as  to  Degree  of  Con- 
centration or  Purity. 

If,  upon  a Repetition  of  this  Experiment,  the 
Refult  fhould  be  different  from  that  here  related, 
which,  from  the  Teds  employed,  to  judge  of 
the  Saturation  of  Lime-Water  with  Gas  not  be- 
ing fufficiently  delicate,  from  the  different  Quali- 
ties of  the  Lime-Water,  and  the  probable  Dif- 
ference in  the  State  of  the  Gas,  I apprehend,  is 
very  likely  to  be  the  Cafe:  ftill,  the  relative 
Quantities  of  the  Gas  here  ftated,  in  the  Waters 
examined,  may  be  accurate  ; and  unlefs  the  Efti- 
mate  be  very  erroneous  indeed  of  the  Quantity, 
the  practical  Conclufion  will  be  the  fame  as  that 
v/e  fhould  draw  from  this  fuppofed  Fa£t;  namely, 
that  the  tepid  Waters  of  Buxton  have  no  peculiar 
Efficacy  dependent  upon  the  Gas  they  contain , whe- 
ther the  Quantity  of  it  he  a.s  above  affigned , or  twice , 
or  three ■ dimes  that  Quantity . 

I proceeded  in  the  next  Place,  to  enable  my- 
felf  to  judge  more  fatisfa&orily  of  the  Quantity  of 
the  Gas  in  Buxton,  Matlock,  and  the  Spring-Wa- 
ters near  Doncafter,  by  combining  the  Gas  con- 
tained therein , with  Quicklime  diffolvcd  in  Water , 
and  collecting  this  Compound  agreeable  to  the  En- 
quiry propofed  p.2.47. 

Exper. 
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Exper.  XXIV.  To  the  following  Kinds  and 
Quantities  of  frefh  drawn  Spring-Water,  in  large 
and  glazed  deep  earthen  VefTels,  were  added  the 
Quantities  of  Lime-Water  below-mentioned. 

Immediately  upon  pouring  the  JLitne  JV  ate)  i.p. 
on  the  Spring-Water  a Milkine/s  enfued  ; m 25 
or  30  Minuses,  the  Mixture  was  like  Maps  o 
Curds  fufpended  in  Abundance  uniformly  throughout 
a watery  Fluid ; on  Landing  longer,  larger  curdy 
Maps  or  Clouds  collected,  lome  of  which  were 
feen  floating  upon  the  Surface  of  the  Mixture; 
others  were  fufpended  irregularly,  in  vaiiousl  arts 
pf  a Fluid  as  tranfparent  as  the  Spring-Water 
itfelf;  and  fome  were  depofited,  in  Form  of  a 
curdy  white  Sediment.  To  the  ragged  Fidges  of 
thefe  curdy  MafTes,  Bubbles  of  Vapour  were  feen 
adhering,  by  Means  of  which,  they  were  partly, 
if  not  entirely,  fufpended,  and  affuiried  the  vail- 
ous  Shapes  of  Clouds;  for  when,  by  a warm  Ex- 
pofure,  thefe  Bubbles  were  made  to  detach  them— 
felves  from  the  precipitated  curdy  MafTes,  and 
rife  to  the  Surface  of  the  Mixture,  where  they 
formed  Clutters  or  Rings  of  Beads  of  Vapour, 
they  were  obferved  to  fall  towards,  or  to  the  Bot- 
tom of  the  Veffel.  Sometimes  in  a warm  Situ- 
ation, the  precipitated  Matter  was  fufpended  in 
the  Form  of  Ropes  hanging  from  the  Surface  of 
the  Fluid,  where  they  had  thefe  Bubbles  adher- 
ing to  their  Terminations;  and  fometimes,  the 

Sediment 
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Sediment  rofe  from  the  Bottom  of  the  Veflel,  in 
trmgs  or  ropy  MafTes,  to  fome  Height  in  the 

~ U'd’  mtb  BubbIes  adhering  to  their  Sides  and 
I ops. 

After  {landing  four,  five,  or  fix  Days,  the  Whole 
of  the  precipitated  Matter  was  deputed  at  the  Bot- 
tom of  the  Veflel,  forming  a light  woolly  Sedi- 
ment. The  dear  Fluid  was  then  poured  off,  f0 
as  to  leave  behind  a Pint  or  a Quart  of  Milk-like 
Fluid,  that  was  put  into  fmall  Jars  s and  after  it 
flad  flood  fome  Days  in  covered  Veffels  effeblu- 
aUy  excluded  from  the  Atmofphere,  that  the  Se- 
diment might  be  depoflted,  the  clear  watery 
Fluid  was  decanted,  and  left  a few  Ounces  of 
v/hite,  thick,  and  Cream-like  Fluid,  which  was 
evaporated  flowly  to  Drynefs.  This  dried  Se- 
diment  was  white,  friable,  light,  perfectly  Jmooth, 
and  injipid ; it  weighed  as  follows. 

.The  dried  Sediment,  procured  by 
adding  fix  Wine-Pints  of  Lime-Wa- 
ter to  2 1 Wine  Pints  of  Buxton -Wa- 
ter, weighed  — 

__  from  feven 

Pints  of  Lime-\\  aterand  24  £ Wine-  > 4 6. 

Pints  of  Buxton-Water  Jt 

The  Gas  was  exactly  Jaturated'iw  thefe  two  lafl 
Mixtures,  there  being  three  and  a half  Meafures 
of  the  tepid  Water  of  Buxton  to  one  Meafure  of 
Jd  me- Water. 

from 
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— w from  feven)Dwt.  Gr„ 

Pints  of  Lime-Water  and  21  Wine- r 4 3$ 

Pints  of  Buxton-Water,  weighed 

• — Ditto  42. 

In  the  two  foregoing  Inftances,  the  Gas  of  tbq 
Buxton- Water  was  not  Jufficient  to  Jaturate  the 
Lime-Water  added ; but  in  the  following  ones* 
the  Gas  of  this  Water  was  more  than  Jufficient  to 
faturate  the  Lime-Water  added. 

Twenty-eight  Pints  of  Buxton--) 
Waterandfeven  Wjne-Pintsof  Lime-  r 4 
Water  yielded  — ■ — J 

Twenty-four  Wine-Pints  of  this) 
Spring-Water  and  fix  Wine  Pints  off-  4 05 

Lime-Water  afforded  — 3 

And  27  \ Pints  of  this  tepid  Spring- 
and  five  and  a half  Pints  of  Lime- 
Water,  gave  of  Sediment  — 

Ditto  fecond  Trial  afforded  of  Se- 
diment — — 

Twenty -four  Wine -Pints  of  a 
Pump-Water,  that  required  1 1 Wine- 
Pints  of  Lime-Water  to  faturate  its 
Gas,  depolited  of  Sediment 

Ditto  fecond  Trial  6 

Ditto  third  Trial  — 6 

The  fame  Quantity  of  this  Pump-) 

Water  and  fix  Wine-Pints  of  Lime-  >5  4* 

Water,  yielded  of  Sediment  3 
Ditto  fecond  Trial  — — 5 12. 

* Twenty 


8, 


10, 


10. 


5- 

10. 
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Twenty  - eight  Wine -Pint's  0 
Pump -Water  and  eight  Pints  0 
Lime-Water,  rendered  of  Sediment 

Observations.  1.  As  the  Precipitation  made 
by  Mixture  of  Spring- Water  with  Lime-Water, 
is  the  Gas  of  the  Spring-Water  combined  with  the 
Quicklime  diffolved  in  Water;  when  Lime-Wa- 
ter is  added  to  any  Fountain- Water  cxafily  to  Ja- 
turate  this  Gas  contained  therein ; the  Sediment 
collected  We  confider  to  be  the  Whole  of  this 
Gas  in  the  Water  combined  with  the  Whole  of 


f}  Dwt.  Gr. 
f>  8 6. 


the  Quicklime ; and  which,  for  aught  we  know, 
fhould  always  be  the  fame  in  Quantity  in  the  fame 
Water ; provided  the  Water,  from  which  it  is 
precipitated,  require  the  fame  Quantity  of  Lime- 
Water  to  faturate  the  Gas : And  in  this  Refpeft, 
the  Reful t of  the  preceding  Experiment  does  not. 
appear  to  differ  conhderably,  in  general,  from 
what  might  be  expedted  from  this  Theory. 

Moreover,  the  Quantity  of  Sediment  fhould 
be  the  fame  in  different  Spring-Waters , where  the 
fame  Quantity  of  Lime-Water  is  faturated  with 
Gas  contained  in  them ; which,  upon  Trial,  is 
not  the  Fadt;  for  the  Sediment  procured  from  the 
Gas  of  21  Pints  of  Buxton-Water  exadlly  fatu- 
rated by  fix  Pints  of  Lime-Water,  was  4 Dwt. 
3 Qrs.  and  the  Gas  exadlly  faturated  by  12  Pints 
of  Lime-Water  added  to  24  Pints  of  Pump-Wa- 
ter, was  6 Dwt.  10  Grs.  or  by  6 Pints  of  Lime- 
Water  added  to  1 2 Pints  of  Pump-Water,  was 


3 Dwt.  5.  Grs. 


2.  After 

i 


i 


r 
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4 After  attaining  the  Weight  of  Sediment; 
procured  by  exaftly  faturating  the  Gas  in  a cer- 
tain Quantity  of  Water,  we  fhould  expert  that 
the  Weight  of  Sediment  might  readily  be  inferre  > 
when  a /mailer  Quantity  of  Lime-Water  is  added  to 
the  String-Water  than  is  Sufficient  to  faturate  the 
Gas  it  contains . For  Inftance,  if  only  half  the 
Quantity  of  Lime-Water  be  added,  that  is  re- 
quifite  to  faturate  the  Gas  of  a -certain  Quantity 
of  Water,  the  Weight  of  Sediment  fhould  be  half 
of  that  Sediment  produced  by  completely  fatu- 
rating the  Gas,  in  this  Quantity  of  Fountain-Wa- 
ter. But  this  does  not  appear  to  have  been  the 
Event  of  the  Experiment,  for  the  Sediment  af- 
forded by  24  Pints  of  Pump-Water,  and  12 
Pints  of  Lime-Water  weighed  6 Dwt.  10 
Grains;  and  that  afforded  by  24  Pints  of  the  lame 
Pump-Water  and  6 Pints  of  Lime-Water 
weighed  £ Dwt.  4 Grains,  inftead  of  3 Dwt. 
Grains  only,  as  might  have  been,  experted  from 

this  Theory.  And, 

3.  If  to  a certain  Quantity  of  Spring-Water,  a 
greater  Quantity  of  Lime-Water  he  added , than  is 
neceffiary  to  faturate  the  Gas  diffiolved  therein , the 
Weight  of  Sediment  fhould  be  the  fame,  accord- 
ing to  the  Principle  of  Reafoning  employed  upon 
this  Occafion,  as  that  when  the  Gas  of  the  Water 
is  precifely  faturated  by  Lime-Water;  and  the 
Event  of  two  Trials  demonftrated  this  to  be  the 
Faff  : For  this  Gas  in  21  Pints  of  Buxton-Water, 

was 


\ 
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was  exactly  faturated  bv  fix  P.'ni-<5  nn  • 

Pint  more  Lime-Water  th*  ’ Wlt^ one 
combine  with  the  whole  of  S "**  “ 

««•*/»«  ,t  does  not  appear,  that  we  can  tfimate 

f ^ « «*«*  Entity  of  Water 

h the  Weight  of  the  Sediment  produced  by  the  Com  ’ 
bmation  of  this  Gas  with  ^Le,  or 

Xz:f  ri'M  ^ 

This  Experiment,  however,  affords  another 
roo  o t e Error  in  the  Opinion  of  Phyficians 

“ genCraI’  rthat  B«ton-W,ter  conta.ns  a greater 
Quantity  of  Gas  than  is  ufually  found  in  Sprim 
Waters.  r c 


>g- 


We  are  unable  to  account  for  the  Difference 
between  the  Fart  upon  Trial  in  this  Experiment, 
and  the  Rcfult  to  be  expected  according  to  Prin- 
ciple, by  any  Properties  of'Stibffances  yet  known. 

e may  conjecture,  that  Gas  combines  with  Qpick- 
hme  and  forms  different  Subftances  therewith ; 
each  of  which  are  depofited  in  Sediment  from 
Mixtures  of  Lime-Water  and  Spring- Water.  A 
certain  Quantity  of  Gas  may  combine  with  Lime- 
Water  added  in  Quantity  fufficient  to  fa tu rate  the 
whole  of  this  Vapour  in  the  Water  to  which  it  is 
added,  and  form  a Subftance  different  from  that 


produced 
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produced  when  added  in  Quantity  riot  fufficient 
for  this  Purpofe ; and  therefore,  in  the  latter  Cafe, 
the  Weight  of  the  Sediment  is  greater  than  might 
be  expected  from  the  Weight  of  the  Sediment 
when  the  Gas  in  the  fame  Spring-Water  is  fatu- 
rated.  Perhaps,  alfo  the  Compound  of  Gas  and 
Quicklime  forming  the  Sediment  when  this  per- 
manent Vapour  of  the  Spring-Water  is  fully  fa- 
turated  by  Lime-Water,  is  more  foluble  in  Water, 
than  the  Sediment  formed  by  adding  Lime-Water 
in  Quantity  not  fufficient  to  combine  with  the 
whole  of  the  Gas  in  Spring- Water ; by  which 
Means,  the  Weight  of  the  Matter  depofited  is 
greater  in  the  latter  Cafe  than  might  be  expeded, 
from  the  Weight  of  the  Sediment  in  the  former. 

A Decompofition  of  thefe  Sediments,  and  Mea- 
furement  of  the  Gas  feparated  from  them,  might 

h t on  this  Subjed,  and  either 
verify,  or  ffiew  the  Falfehood  of  the  above  Con- 
jedures.  We  ffiould  exped  the  Gas  detached 
from  thefe  Compounds,  would  faturate  as  much 
Lime-Water  as  that  added  to  faturate  the  Gas  in 
the  Spring-Water  and  the  Bulk  of  it  to  be  four- 
ninths  of  a Pint  Meafure,  fee  Page  263,  foreyery 
Pint  of  Lime-Water  faturated  by  the  Gas  of  the 
Spring-Waters. 

Suppofing  the  Gas  in  the  above  Sediments  to 
be  in  the  fame  Quantity  in  all,  and  that  Quantity 
to  be  three-eighths  of  their  Weight,  then  the 
Weight  of  this  Subftance  in  the  Sediments  form- 

cd 
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ed  by  precifely  faturating  the  Gas  in  21  Pints  of’ 
Buxton-Water  will  be  about  36  Grains,  p.  266. 
the  Bulk  of  which,  under  a mean  Preffure*  and  fub- 
jeCt  to  a temperate  Heat,  will  be,  perhaps,  about 
one-third  lefs  than  the  Bulk  of  an  equal  Weight  of 
Air,  under  the  fame  Prefture  and  of  the  fame 
Heat,  or  about  24  Ounce  Meafures  inftead  of 
42  Ounce  Meafuers,  according  to  a former  Cal- 
culation, fee  p.  263  ; and  the  Quantity  of  Quick- 
lime in  fix  Pints  of  Lime-Water  thus  faturated,  is 
60  Grains,  or  10  Grains  of  Quicklime  in  a Pint 
of  Lime-Water  is  faturated  by  about  fix  Grains, 
or  about  four  Ounce  Meafures  of  Gas.  And  by 
the  fame  Method  of  Deduction,  24  Wine  Pints 
of  Pump- Water,  p.  263,  contain  about  7 2 Grains 
of  Gas,  or  three  Pints  Meafure  of  this  Vapour, 
inftead  of  84  Ounce  Meafures,  according  to  the 

n 

Calculation,  p.  263. 

The  following  Experiment  was  made  before  that 
laft  related,  but  not  being  performed  with  the 
fame  Exactitude,  the  Inferences  to  be  drawn  from 
it  are  not  to  be  conlidered  as  fo  well  founded. 

Exper.  XXV.  The  Gas  of  the  three  following 
Spring-Waters,  was  combined  with  the  Quicklime 
diftolved  in  Lime-Water;  and  this  Compound 
collected  in  Form  of  Sediment,  with  fuch  a Quan- 
tity of  Water  as  to  make  it  of  the  Confidence  of 

Cream.  . 

This  Sediment  was  put  into  a Retort  that  held 

about  12  Ounce  Meafures,  and  through  a fmall 

Hole 
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Hole  in  the  Shoulder  of  this  Veffel  was  poured 
gradually  vitriolic  Acid,  till  the  Effervefcence 
excited  by  this  Acid  entirely  ceafed  immediate- 
ly after  pouring  in  the  Acid,  the  Hole  in  the 
Shoulder  of  the  Retort  was  hopped  with  the  Fin- 
ger, and  the  permanent  Vapour  feparated  was 
received  in  a Jar  filled  with  Water  laturated  with 
Gas,  held  inverted  over  the  Mouth  of  the  Retort 
in  a large  Bafon  of  Water  laturated  alfo  with  Gas  ; 
in  which  Jar  the  permanent  Vapour  was  meafured. 


after  Expofure  to  the  mean  Heat  and  Preffure  of 
the  Atmofphere. 

1.  The  Sediment  depofited,  after  adding  five 
Pints  of  Lime-Water  to  20  Pints  of  Buxton- 
Water,  afforded,  on  two  Trials,  about  28  Ounce 
Meafures  of  permanent  Vapour,  which  combined 
wholly  (excepting  a few  Drachms  of  Air,)  with 
Water,  and  formed  acidulous  Water  ; which  Va- 
pour formed  calcareous  Earth  when  joined  with 
Quicklime,  and  mild  Alkali  when  united  with 
cauftic  Alkali,  and  which  therefore  was  Gas. 

2.  The  Sediment  depofited,  after  adding  fix 
Pints  of  Lime-Water  to  20  Pints  of  Buxton- 
Water,  feparated  28  Ounce  Meafures  of  Gas 
upon  one  Occafion ; and  on  two  Repetitions,  2 6 
Ounce  Meafures  of  this  permanent  Vapour  each 
Time. 


3.  The  Matter  precipitated  by  mixing  12  Pints 
of  Pump-Water  with  fix  Pints  of  Lime-Water, 
which  precifely  faturated  the  Gas  of  this  Water, 

T detached 


[ 274  ] 

detached  19  Ounce  Meafures  of  Gas.  The  Se- 
diment from  20  Pints  of  this  Pump-Water  and 
10  Pints  of  Lime-Water,  detached  28  Ounce 
Meafures  of  Gas.  And  the  Sediment  from  72 
Ounce  Meafures  of  this  Pump-Water  and  14 
Ounces  of  Lime-Water,  rendered  fix  Ounce 
Meafures  of  this  permanent  Vapour. 

4.  The  Compound  of  Gas  and  Quicklime, 
formed  by  mixing  15  Pints  of  Matlock-Water 
with  four  Pints  of  Lime-Water,  detached,  by 
Computation,  12  Ounce  Meafures  of  Gas. 

Gas  from  each  of  the  above  Sediments,  was 
combined  with  the  Quicklime  in  Lime-Water  of 
the  fame  Parcel  as  that  employed  to  precipitate 
this  permanent  Vapour  from-  the  Spring- Waters ; 
and  it  appeared,  that  it  required  nine  to  ten  Mea- 
fures of  this  Lime-Water  to  exadlly  faturate 
four  Meafures  of  this  permanent  Vapour,  or  about 
a Pint  of  Lime-Water  was  nearly  faturated  by  fix 
and  a half  to  feven  Ounce  Meafures  of  this  Sub- 
ftance  under  the  mean  Prelfure,  and  expofed  to 
a temperate  Heat  of  the  Atmofphere. 

Obfervations.  It  was  inferred,  Page  263,  that 
the  Quicklime  of  a Pint  of  Lime-Water  was 
faturated  by  feven  Ounce  Meafures  of  Gas  con- 
tained in  Spring-Water,  becaufe  this  Quantity  of 
this  Vapour,  of  a temperate  Heat,  faturated  the 
Quicklime  diffolyed  in  a Pint  of  Lime-Water. 

It  was  eftimated.  Page  272,  that  21  Pints  01 
Buxton-Water  contained  24  Ounce  Meafures  of 
. * Gas, 
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■Gas,  when  fatu rated  by  fix  Pints  of  Lime-Wa- 
ter ; and  that  a Pint  of  Lime-Water,  thus  fatu- 
rated  with  the  Gas  of  Buxton- Water,  yielded, 
according  to  this  Method  of  Ellimation,  four 
Ounce  Meafures  of  this  Vapour;— that  24  Pints 
of  Pump-Water,  which  had  its  Gas  faturated  by 
12  Pints  of  Lime-Water,  rendered  48  Ounce 
Meafures  of  this  permanent  Vapour,  or  each 
Pint  of  Lime-Water  fo  faturated,  contained, 
upon  this  Ground  of  Reafoning,  four  Ounces 
Meafure  of  this  permanent  Vapour ; becaufe, 
21  Pints  of  Buxton-Water  contained  about  36 
Grains  Weight  of  Gas;  and  24  Pints  of  Pump- 
Water  afforded  72  Grains  Weight  of  this  Sub- 
ftance  ; and  it  appeared,  that  no  Eftimate  can  be 
made  from  the  Weight  of  the  Sediment,  when  the 
Gas  of  the  Spring-Water  to  which  Lime-Water 
is  added,  is  only  partially  faturated  (p.  268— 273). 

The  Quality  of  the  Gas  precipitated  from  the 
above  Sediment  was  not  different,  in  Degree  of 
Concentration,  or  in  Purity,  from  that  employed 
to  faturate  the  Quicklime  in  Lime-Water;  be- 
caufe it  required  the  fame,  or  nearly  the  fame 
Quantity  of  the  Gas  of  this  Sediment,  as  of  Gas 
of  Chalk,  to  faturate  a certain  Quantity  of  Lime- 
Water. 

As  the  Gas  precipitated  from  the  Spring-Wa- 
ters, and  the  Lime  feparated  from  the  Lime-Wa- 
ter, which  are  contained  in  the  Sediment,  is  the 
mole  of  the  Lime  diffqlved  in  Lime-Water 
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added,  combined  with  the  Gas  of  the  Water,  we 
ihcmld  expert  that  this  Gas,  when  precipitated 
from  the  Sediment,  would  faturate  the  fame 
Quantity  of  Lime-Water  as  that  added  to  fatu- 
rate  the  Gas  in  the  Water ; but  as  it  was  not  in 
fufficient  Quantity  for  this  Purpofe  when  the  Gas 
was  completely  faturated  in  the  Spring-Water,  a 
Part  of  the  Compound  of  Quicklime  and  this 
permanent  Vapour  was  wanting  in  the  Sediment, 
and  probably  was  diffolved  in  the  Water,  as  con- 
jectured p.  271. 

In  the  foregoing  Experiment,  the  Quicklime 
diffolved  in  each  Pint  of  Lime-Water,  faturated 
with  the  Gas  contained  in  Buxton-Water,  afford- 
ed, by  Admeafurement,  from  four  Ounces  and 
three  Quarters  to  five  Ounces  and  three  Quarters 
Meafure  of  this  permanent  Vapour  and  the 
Quicklime  diffolved  in  each  Pint  of  Lime-Water, 
faturated  with  the  Gas  of  Pump-Water,  yielded 
about  three  Ounce  Mealures  of  Gas,  when  this 
Subftance  in  this  Water  was  entirely  or  nearly  fa- 
turated : but  the  Sediment  formed  by  adding  Lime- 
Water  to  combine  with  a Part  of  the  Gas  only  of 
this  Water,  afforded  after  the  Rate  of  feven  Ounce 
Meafures  of  Gas  from  each  Pint  of  Lime-Water 
faturated.  This  Refult  renders  the  Conjedture 
(p.  270,  271)  more  probable. 

The  Sediment  procured  by  combining  Quick- 
lime with  the  Gas  of  Matlock-JVater , when  this 
Water  was  nearly  faturated,  yielded  about  three 

Ounce 
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Ounce  Meafures  of  this  permanent  Vapour  from 
the  Quicklime  difTolved  in  each  Pint  of  Lime-Wa- 
ter, and  then  faturated  by  the  Gas  of  this  Water. 

It  appears  then,  that  the  only  Method  by  which 
\ve  can  afcertain  with  any  tolerable Exaflitude,  the 
Quantity  of  Gas  in  Spring- Water  is,  to  learn  the 
Quantity  of  Lime-Water  that  will  precijely  Jaturate 
this  permanent  Vapour  in  a certain  Quantity  of  W li- 
ter \ and  as  the  Gas  in  the  Water  is  of  the  fame 
Kind  as  that  feparated  by  Art  from  calcareous 
Earths , fee  p.  274, 275,  the  Quantity  of  Gas  required 
to  Jaturate  a Quantity  of  Lime-Water  equal  to  that 
faturated  by  Gas  in  a certain  Quantity  of  Spring- 
W iter,  is  the  Quantity  of  this  permanent  Vapour 
contained  in  that  Quantity  of  Spring-Water. 

In  this  Way  we  afcertained  the  Quantity  of 
Gas  in  Buxton , Matlock , and  Jeveral  common 
Spring-Waters , p.  250,  251.  263,  whence  many 
practical  Inferences  in  Phyfick,  and  the  Princi- 
ples upon  which  are  explained  fome  Phenomena 
in  natural  Hiftory,  will  be  found  erroneous. 

Having  completed  the  Inveftigation  of  the 
Quantity  of  Gas  in  Spring-Waters,  propofed 
p.  245,  I proceeded  to  inform  myfelf,  in  what 
Manner. , and  with  what  Subfiance , the  Gas  fhewn 
to  be  contained  in  them , p.  246,  is  combined ; and 
which  apparently  could  not  be  feparated  by  the 
boiling  Heat  of  Water,  applied  for  feveral  Hours, 
P*  239*  242. 
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I made  the  three  following  Experiments,  to 
determine  decifively,  whether  any  Gas  was  fepa- 
rated  from  Buxton-Water  by  the  Heat  of  boiling 
Water. 

Exper.  XXVI.  Various  Quantities  of  Lime- 
Water  were  added  to  a certain  Quantity  of  the 
j Buxton-Water  that  had  been  fubjefted  to  a confider- 
able  Degree  of  Heat  and  had  fep ar a,t ed permanent  Va- 
pour (fee  Exper.  XVIII.  p.  231);  and  to  Mat- 
lock  tepid  Water,  and  common  Spring-Water , which 
had  been  expofed  to  Pleat,  and  detached  Air  ■,  (lee 
Exper.  XX.  p.  239)  ; with  w^hich  they  formed 
turbid  Mixtures,  with  nearly  the  fame  Appear-, 
ances  as  before  being  heated,  excepting,  that 
no  Jparkling  and  apparently  aerial  Bubbles  were 
feen,  when  in  a warm  Expofure,  as  happened 
with  Spring-Waters  that  had  not  been  expofed 

to  Heat,  as  related  Exper.  XXIV.  p.  265. 

• 

Thefe  turbid  Appearances  arofe  from  the  fame 
Caufe,  viz.  the  Gas  contained  in  thefe  Waters  j 
which  permanent  Vapour,  required  the  fame 
Quantity  of  Lime-Water  to  faturate  it  that  it  re- 
quired to  faturate  this  Vapour  in  unboiled  Water. 

As  the  Waters  here  examined , required  as  great, 
a Quantity  of  Lime-Water  to  faturate  the  Gas  con- 
tained in  them  after  boiling  as  before  Expofure  to 
Heat ; and  as  it  has  been  jhewn , Exper . XIV  III, 
XIX,  and  XX.  that  the  permanent  Vapour  fepa- 
rated  did  not  contain  any  Gas , this  Experiment 
may  be  confidered  to  be  decifive , that  thefe  Waters 
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do  not  part  with  their  permanent  Vapour  by  a boil- 
in*  Heat. 

o 

Exper.  XXVII.  A large  Quantity  of  Lime* 
Water  was  made  of  Buxton-Water , of  Matlock- 
Water,  and  of  the  cold  Springs  near  Done  after, 
immediately  after  taking  them  from  the  Spring, 
and  preferved  in  a cool  Situation,  in  Veffels  clofed 
from  the  Air  till  employed. 

Several  Tin-Pans  full  of  Solutions  of  Quick- 
lime in  thefe  Spring- Waters,  were  expofed  to 
Heat,  in  order  to  feparate  Air , or  any  other  per- 
manent Vapour,  in  the  Manner  deferibed  p.  231, 
232  5 by  which  Means,  permanent  Vapour  was 
feparated  with  precifely  the  fame  Appearances, 
as  related  during  its  Separation  from  Buxton- 
Water  and  other  Springs,  p.  232  to  235  and  240, 
and  in  the  fame  Quantity,  and  of  the  fame  Qua- 
lity, fee  p.  232  to  235,  and  241. 

The  Gas  in  the  three  above-mentioned  Spring- 
Waters,  was  in  one  Parcel  of  each , precifely  Jatu - 
rated  with  Lime-Water  (p.  249,  250)  made  with 
the  fame  Spring-Water  to  which  it  was  added  in 
a fecond  Parcel,  it  was  more  than  Jaturated  ; and 
in  a third  Parcel,  it  was  not  Jaturated  by  this  So- 
lution of  Quicklime. 

The  clear  Fluids  were  decanted  from  the  Sedi- 
ment depofited  in  thefe  Mixtures,  and  expofed 
to  Heat  in  the  Tin-Pan  juft  mentioned,  ufed  for 
collecting  permanent  Vapour  : they  all  detached 
the  fame  Kind  and  Quantity  of  permanent  Vapours, 
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and  with  the  Jams  Appearances,  as  the  Lime-Wa- 
ters above-mentioned,  made  of  thefe  Waters. 

This  Experiment  affords  another  Proof,  that 
Buxton , Matlock,  and  common  Spring-Waters,  by 
Means  of  a boiling  Heat , in  Exper.  XVIII.  and  XX. 
did  not  Jeparate  Gas  -,  for  in  this  Experiment,  thefe 
Waters  detached  permanent  Vapour,  of  the  fame 
Kind,  and  as  copioufly  ‘without  as  with  their  natu- 
ral Portion  of  Gas. 

Moreover,  the fparkling  Appearance  taking  Place 
upon  heating  Water  deprived  of  Gas,  as  well  as 
in  Water  in  its  natural  State,  is  a convincing  Ar- 
gument, that  this  Phenomenon  does  not  depend 
upon  Gas.  This  Appearance  of  Air-Bubbles,  has 
been  frequently  falfely  afcribed  to  Gas ; but  the 
Particles  of  this  Vapour  do  not  fparkle,  or  are 
not  fo  brilliant  as  Air,  but  dull,  final],  and  fandy- 
like,  as  before  obferved,  p.  241, 

Exper.  XXVIII.  Two  Quarts  of  Buxton-Wa- 
ter  in  a Retort,  that  was  capable  of  holding  three 
Quarts,  were  diflilled  with  a gentle  Heat  into  a 
Receiver  containing  one  Quart  of  Lime-Water. 
The  Receiver  was  luted  clofely  to  the  Retort.  As 
the  Water  evaporated,  the  Sides  of  the  Retort  ap- 
peared covered  with  a fcemingly  earthy  Matter, 
in  fmall  Quantity.  The  Lime-Water  in  the  Re- 
ceiver had  a thin  Crufi  formed  upon  its  Surface, 
before  any  evaporated  Water  was  condenfed,  or 
any  Bubbles  had  burft  upon  the  Surface  of  the 
Water  in  the  R.etort  ; and  it  was  very  little  or  not 

at 
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at  all  increafed  in  Thicknefs,  after  the  Condenfa- 
tion  began.  In  the  Conrfe  of  the  Diftillation, 
which  was  continued  till  about  eight  Ounces  only 
remained  in  the  Retort,  the  Water  in  the  Re- 
ceiver became  rather  turbid ; which  appeared  to 
be  occafioned  by  the  Cruft  formed  upon  the  Sur- 
face of  the  Lime-Water,  before,  and  in  the  Be- 
ginning of  the  Diftillation,  mixing  with  the  Lime- 
Water  and  condenfed  Water.  By  (landing,  a 
fmall  Quantity  of  white  Sediment  was  depoftted  in 
the  Receiver. 

Rain-Water , that  only  contained  an  exceeding- 
ly fmall  Quantity  of  Gas,  in  the  fame  Quantity, 
and  in  the  fame  Manner  as  above-deferibed,  was 
diftilled.  Exactly  the  fame  Appearances  in  the  Re- 
ceiver containing  the  Lime-  W 2ter  took  Place3  but  a 
Jrnaller  Quantity  of  earthy  Matter  was  depofited 
upon  the  Sides  of  the  Retort. 

The  eight  Ounces  of  Buxton-Water  remaining 
in  the  Retort  was  tolerably  clear ; and  required 
as  much , or  rather  more  Lime-Water  to  faturate  its 
Gas,  than  before  a Quart  of  it  was  diminilhed  to 
this  Quantity  by  Diftillation.  The  Rain-Water 
remaining  after  the  above  Quantity  was  diftilled 
after  Mixture  with  Lime-Water,  depoftted  in 
the  fame  Manner  as  before  Expofure  to  Heat,  a 
very  fmall  Quantity  of  white  Sediment , 

I haye  feveral  Times  diftilled  Buxton , Matlock , 
and  the  Spring-Waters  near  Doncafter,  but  never 
found  that  thefe  Waters  diftilled  formed  turbid 
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Mixtures  with  Lime-Water,  or  that  they  depo- 
sed Sediment  on  Handing,  as  before  Evaporation, 
after  the  Addition  of  Lime-Water;  but  thty /park- 
led  on  being  heated,  and  appeared  to  be  faturated 
with  Air.  They  all  incrufted  the  Retort  with 
earthy  Matter  as  the  Water  evaporated. 

Ohfervation.  In  this  Experiment  we  fhould  ex- 
pect to  fee  the  Lime-Water  in  the  Retort  become 
milky  foon  after  the  Evaporation,  if  the  Waters 
feparated  Gas  by  Heat ; but  it  does  not  appear, 
that  the  Cruft  and  fubfequent  turbid  Appearance 
in  this  Experiment,  were  occafioned  by  this  Sub- 
ftance  extricated  from  the  Water  in  the  Retort, 
but  merely  from  Gas  contained  in  the  Air  within 
the  Veflels  in  which  the  Experiment  was  perform- 
ed ; for  the  fame  Appearance  occurred  during  the 
Diftillation  of  Rain-Water,  that  was  previoufly 
found  to  contain  an  exceedingly  fmall  Portion  of 
Gas,  and  which  remained  in  the  Water  not  eva- 
porated in  the  fame  Quantity  as  before  Expofure 
to  Heat. 

Farther,  confidering  the  ready  and  copious  Ab- 
forprion  of  Gas  by  Water,  we  fhould  naturally 
expefl  to  find  diftilled  Spring-Waters  that  con- 
tain it,  fuch  as  thofe  examined  in  this  Experi- 
ment, to  be  impregnated  with  this  permanent 
Vapour;  but,  I have  never  yet  found  diftilled 
Water  of  the  above  Springs,  or  any  other  com- 
mon Springs,  to  become  turbid  by  adding  Lime- 
Water,  or  to  form  a Sediment  on  Handing.  Moft 
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probably,  however,  thofe  Fountain-Waters  which 
feparate  Gas  by  Heat  as  the  Acidulce,  of  which 
Number  ar tPyrmont,  Spaw3  Driburg , Seltzer-Wa - 
ters,  Sic.  when  diftilled,  contain  this  permanent 

Vapour. 

Rain-Water  and  Lime-Water , after  being  mix- 
ed together,  either  remain  quite  clear  and  do  not 
depofit  any  Sediment,  or  there  is  a very  flight 
Difturbance  in  the  Tranfparency  of  this  Mixture, 
and  a very  finall  Quantity  of  Sediment  on  Hand- 
ing. But,  Rain-Water  is  the  Water  of  Springs , 
Rivers , Lakes , and  'Seas , (almoft  all  of  which 
'contain  Gas  to  the  Teft  of  Lime-Water)  evapo- 
rated by  the  Heat  of  the  Surface  of  the  Earth  and 
the  Atmofphere,  and,  probably,  contains  neither 
Gas,  nor  any  other  extraneous  Matter,  any  more 
than  diftilled  Water  ; but,  as  it  pafles  through  a 
pretty  large  Tra6l  of  the  Atmofphere,  in  its  Way 
to  the  Surface  of  the  Earth,  it  is  liable  to  com- 
bine or  mix  with  various  foflil,  animal,  and  vege- 
table Matters ; among  th,efe,  with  Gas  ; and  alio 
to  become  faturated  with  Air. 

This  Experiment  will  ferve  to  reftify  the  Error 
pf  a very  prevailing  Opinion,  namely,  that  a 
Spring-Water , which  to  the  Teft  of  Lime-Water 
appears  to  contain  Gas , and  which  on  boiling  de- 
pofit s calcareous  Earth , contains  this  Earth  diffolved 
by  Means  of  Gas ; for  this  earthy  Subfiance,  I 
* havefhewn,  is  depofited,  duringEvaporation;  and 
at  the  fame  T me  I havedecifively  proved,  that  no 

Gas 

i 
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Gas  is  extricated.  Hereafter  will  be  Rated  the 
Arguments  to  render  it  probable,  that  Subftances 
are  never  orrarel y Jnfp  ended  in  Springs  by  Means 
of  Gas,  and  never  dijfolved  therein  by  Means  of 
this  permanent  Vapour. 

ThisExperiment  furnifhes  a third decifive Proof, 
that  $ met  on- Water  does  not  feparate  Gas  by  Heat 
and  Evaporation. 

As  it  is  proved,  that  Buxton  and  other  Spring- 
Waters  contain  Gas;  that  they  do  not  feparate 
any  Part  of  this  Subfiance  by  Heat ; and  that, 
when  reduced  to  one-fourth  of  their  Bulk  by  Eva- 
poration, they  do  not  contain  decifively  a larger 
Quantity  of  it  than  before  Expofure  to  Heat,  and 
therefore  a Portion  of  this  permament  Vapour  is 
wanting  in  Proportion  to  the  Quantity  of  Water 
evaporated  ; the  Queflion  occurred,  in  what  Man- 
ner is  this  Gas  difpofed  of  during  Evaporation  ? 

I fatisfied  myfelf  further  of  the  Reality  of  this 
Faff,  by  evaporating  feveral  Times  the  above  - 
Spring-Waters  to  one-eighth,  or  even  a lefs  Quan- 
tity, and  always  found  the  remaining  Waters  to 
require  the  fame,  or  nearly  the  fame  Quantity  of 
Lime-Water  to  faturate  their  Gas,  as  before  Eva- 
poration. This  Faff,  at  ftrfl,  appeared  to  me  in- 
explicable, and  a Matter  of  Importance  to  be  un- 
derflood. 

I had  conjectured  alfo,  that  the  Gas  in  thefe 
Waters  was  combined  with  the  fimple  Water  fo 
intimately  by  Nature,  as  not  to  be  difunit^d  by 
2 the 
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the  Heat  of  boiling  Water ; for  the  longer  a So- 
lution of  Gas  in  diftilled  Water  is  kept , the  more 
intimate  the  Union  between  thefe  two  Subftances 
is;  but,  the  Event  of  this  Experiment,  which 
fhewed  that  Gas  was  contained  in  the  fame,  or 
nearly  in  the  fame  Quantity,  in  thefe  Waters  af- 
ter evaporating  any  Portion  of  them,  proved  this 
Conjecture  to  be  falfe. 

After  reflecting  fome  Time  on  the  above  Phe- 
nomenon, an  hypothetical  Explanation  of  it  oc- 
curred. 

An  Hypothecs. 

The  Gas,  of  which  thefe  Spring-Waters  were 
deprived  in  Proportion  to  the  Evaporation,  was 
neither  contained  in  the  Water  evaporated,  nor 
in  the  Water  left  unevaporated  ; but  I obferved, 

calcareous  Earth  to  be  depofited  as  the  Evapora- 

« 

tion  proceeded;  fo  that  the  Water  to  be  evapo- 
rated contained  the  fame,  or  nearly  the  fame 
Quantity  of  this  earthy  Salt,  in  a State  of  Solu- 
tion. After  contemplating  the  Properties  of  this 
Subfiance  I conceived,  that  the  Gas  in  thefe 
Waters  was  combined  with  Quicklime  forming 
calcareous  Earth,  and  not  with  fimple  Water,  as 
happens  when  this  Gas  is  dilfolved  in  diftilled  or 
elementary  Water.  I confidered,  that  calcareous 
Earth  was  a Subftance  compofed  of  Quick -lime 
and  Gas,  or  perhaps,  more  properly,  of  Gas  and 
the  Compound  of  Quicklime  and  Gas.  If  Quick- 
lime 
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lime  be  either  a Species  of  cauftic  fixed  Alkali  (j), 
or  has  many  Properties  of  that  Subfiance,  and 
Gas  be  an  Acid,  the  Compound  of  thefe  two 
Subfiances  form  a neutral , or  more  properly, 
an  earthy  Salt , called  calcareous  Earth ; a Sub- 
fiance  foluble  in  fmall  Proportion  in  Water,  like 
another  neutral  Salt  with  Quicklime  for  its  Bafis, 
vitriolic  Selenites.  Cauftic  fixed  vegetable  Al- 
kali, cauftic  fixed  foftil  Alkali,  and  volatile  Al- 
kali in  a cauftic  State  combine  with  Gas,  and  this 
Compound,  mild  Alkali,  unites  with  Gas,  and 
forms  a different  Subftance,  namely,  the  Com- 
pound of  mild  Alkali  and  Gas , which  is  feemingly  a 
a neutral  Salt  (£).  Mild  Alkali,  or  Alkali  in 
the  State  ufually  produced  by  Art  is  cauftic  Al- 
kali combined  with  a Proportion  of  Gas  not 
fufficient  to  neutralize  it,  or  deftroy  any  of  its 
Properties,  excepting  its  Caufticity. 

Quicklime,  like  other  caufiic  Alkalies , unites  with 
Gas  and  forms  therewith  a Compound ; which 
Compound , it  was  conceived , combines  with  frejh 
Gas , and  forms  a different  Subftance>  perhaps , cal- 
careous Earth  in  the  State  in  which  it  is  found 

( g ) Dr.  Cullen,  as  I before  obferved,  formerly  confidered 
Quicklime  as  an  alkaline  Salt.  See  Notes  written  by  federal 
Pupils  at  his  chymical  Lectures. 

(h)  Vide  the  Appendix  to  Dr.  Prieftley’s  fecond  Vol.  of 
Experiments  and  Obfervations  on  Air,  in  which  are  related 
Mr.  Bewley’s  Experiments. 

Mr.  Bergman  has  alfo  lhewn  Gas  to  be  an  Acid.  Vide 
Mr.  Carallo’s  Work  on  Air,  4to. 

naturally 
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n i rurally  in  the  Bowels  of  the  Eavth,  in  Sptings$ 
and  elfewhere . 

If  two  Subfiances,  one  a Compound  of  tne 
Compound  of  cauflic  Alkali  and  Gas  united  with 
Gas,  the  other  cauflic  Alkali,  be  diffolved  in 
Water^  and  mixed  together ; the  Gas  combined 
with  the  Compound  of  Gas  and  cauflic  Alkali  will  be 
attracted  by  the  cauflic  Alkali,  and  only  one  Kind 
of  Subflance,  viz.  the  Compound  of  Gas  and 
cauflic  Alkali  will  be  found  in  the  "W  ater ; ex- 
cepting, perhaps,  a Portion  of  fuperabundant 
Compound  of  Gas  and  mild  Alkali,  or  of  cauflic 
Alkali.  In  like  manner,  if  to  a Solution  in  Water, 
of  Gas  and  the  Compound  of  Gas  and  Quicklime, 
i.e.  calcareous  Earth,  be  added  aSolutionof  Lime, 
this  lafl  Subflance  will  decompofe  the  other  Com- 
pound by  uniting  with  the  Gas  combined  with 
the  Compound  of  Quicklime  and  Gas  ; and  thus 
there  will  be  only  one  Kind  of  Subflance  in  the 
Water,  viz.'  Quicklime  combined  with  Gas ; 
excepting,  perhaps,  a fmall  Quantity  of  fuper- 
fluous  Quicklime,  or  redundant  Compound  of 
Quicklime  and  Gas  united  with  Gas. 

This  Hypothefis  is  founded  on  a Fa<5t  in  Chy- 
miflry,  that  different  Subfiances  may  be  formed 
of  the  fame  Elements,  according  to  the  Propor- 
tion of  thefe  Elements  to  each  other.  For  In- 
flance,  Phlogiflon  and  vitriolic  Acid  form  vola- 
tile vitriolic  Acid ; and  volatile  vitriolic  Acid 
and  Phlogiflon,  compofe  Sulphur;  Calx  of 

Quickfilver 
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Quickfilver  and  muriatic  Acid  form  corrofivc 
Sublimate  j and  this  Subftance  and  muriatic  Acid 
form  Muria  Mercurii ; and  corrofive  Sublimate 
and  Calx  of  Quickfilver  make  Calomel. 

On  this  Hypothefis  we  can  explain,  why  Gas 
cannot  be  feparated  by  Heat  equal  to  that  of 
boiling  Water,  becaufe  it  is  combined  with 
Quicklime,  or  with  the  Compound  of  Quicklime 
and  Gas,  which  cannot  be  decompounded  by  this 
Heat.  And  it  is  not  found  in  greater  Quantity 
in  the  Water  remaining  after  evaporating  a large 
Quantity  of  any  given  Portion  from  it,  becaufe 
the  calcareous  Earth  is  precipitated  as  the  Eva- 
poration proceeds.  Moreover,  this  Hypothefis 
explains  why  the  Quantity  of  Gas,  procured  by 
decompoling  the  Sediment  formed  by  uniting 
the  Quicklime  of  Lime-Water  with  the  Gas  of 
Spring-Water,  (p.  270,  271)  is  lefs  when  the  Gas 
of  a given  Quantity  of  W ater  is  faturated  by  Lime- 
Water,  than  when  the  Gas  of  the  fame  Quantity 
of  Spring-Water  is  only  partially  faturated  by 
Lime-Water  ; by  fuppofing,  that  the  Compound 
of  Gas  and  Quicklime  is  attracted  ftronger  than 
calcareous  Earth,  the  Compound  of  Gas  and  Quick- 
lime and  Gas  by  Water;  and  that  upon  the  Ad- 
dition of  Lime  to  Solution  of  calcareous  Earth 
in  Water,  the  Compound  of  Gas  and  Quicklime  thus 
formed  is  fufficient  to  fatu rate  the  Water  j there- 
fore it  precipitates  calcareous  Earth,  which  con- 
tains more  Gas  in  a given  Weight,  than  Sedi- 
ment 
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•ment  formed  after  adding  Lime-Water  to  fatU- 
rate  the  Gas,  becaufe  it  is  only  Quicklime  com - 
lined  with  Gas ; whereas,  calcareous  Earth  is  the 
Compound  of  Gas  and  Quicklime  united  with  Gas. 

To  verify,  or  prove  the  Falfehood  of  every 
Part  of  this  Suppofition,  would  require  many 
Experiments.  The  following  Experiment  was 
made  with  the  View  of  proving,  whether  this 
Conjecture  be  wholly,  or  in  Part,  true. 

Exper.  XXIX.  I took  a Florence  Flafk,  that 
held  about  three  Pints,  and  poured  into  it  two 
Pints  of  diftilled  Snow-Water,-  admail  Quantity 
of  which,  was  previoufly  found  to  remain  per- 
fectly tranfparent,  and  without  depofiting  Sedi- 
ment on  Handing,  after  Mixture  with  Lime-Wa- 
ter. Two  Drachms  of  Chalk,  finely  powdered, 
were  added  to  this  Quantity  of  diftilled  Water. 
The  Neck  of  the  Flafk  was  flopped  with  a foft 
Cork.  This  Mixture  w7as  kept  in  a gentle  Sand- 
Heat  for  a Fortnight,  during  which  Time  it  was 
frequently  agitated,  and  when  fhook  formed  a 
Mixture  like  Milk*  After  this  Time,  it  was  de- 
canted and  filtered  through  Paper;  by  which 
Means  a Fluid  was  obtained  as  clear  as  the 
diftilled  Water  before  Mixture  with  Chalk,  but 
which  had  an  earthy  Tafie. 

To  about  eight  Ounces  of  this  filtered  Water 
were  added  four  Ounces  of  Lime-Water , which 
immediately  occafioned  a pearly-coloured  turbid 
Appearance 3 and  which  on  Handing  produced  a 

U white 
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white  woolly  Sediment.  From  this  w6olly  Sedi- 
ment  as  much  Water  was  poured  off  as  poffible, 
and  to  one  Portion  of  it  was  added  a fmall  Quan- 
tity of  vitriolic  Acid , with  which  it  effervejced  and 
formed  vitriolic  Selenites  ; and,  on  the  other  Part 
was  poured  muriatic  Acid , whereby  muriatic  Sele - 
nites  was  produced. 

To  fmall  Quantities  of  this  filtered  Fluid  were 
added  Jaturated  Solution  of  Lead  in  nitrous  Acidy 
fatUrated  Solution  of  Silver  in  nitrous  Acidy  and 
Saccharum  Saturni  j with  all  of  which  either  im- 
mediately, or  on  Handing,  the  filtered  Water  be- 
came lefs  tranfparent  or  muddy , and  after  Handing 
depofted  Sediment , while  the  fame  SubHances  with 
diftilled  Water  produced  either  merely  a very  flight 
Diflurbance  in  the  Tranfparency  of  the  diflilled 
W ater  by  Handing,  or  much  lefs  Sediment  than 
with  this  filtered  Solution. 

A Pint  of  this  filtered  Fluid  was  boiled  in  a Pint 
and  a half  Florence  Flalk.  It  feparated  Bubbles, 
apparently  of  Air , during  the  firff  ten  Minutes  of 
boiling ; but  afterwards  only  difcharged  thofe 
large  non-permanent  Bubbles  of  Vapour  peculiar 
to  boiling  Water,  which  no  one  accuHomed  to- 
attend  to  the  Phenomenon  of  the  Ebullition  of 
Water  can  miHake  for  aerial  Bubbles.  After 
about  two  Ounces  of  this  Fluid  were  evaporated, 
a Ring  of  white , and  apparently  earthy  Matter 
was  formed  round  the  Infide  of  the  Flafk  in  Con- 
ta£t  with  the  Surface  of  the  Water  before  Evapo- 
ration. 
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ration.  The  Evaporation  was  continued  till  about 
one-fourth  of  this  Fluid  was  only  left,  and  the  In- 
fide  of  the  Flafk  was  now  covered  with,  Jeemirigty ^ 
earthy  matter , and  the  remaining  Fluid  was  pour- 
ed out  and  found  not  perfectly  tranfparent. 

A little  muriatic  Acid  was  poured  into  the  Flafk 
from  which  the  Fluid  was  juft  poured  out ; it  ex- 
cited a gentle  Ejfervejcence , and  entirely  diffolved 
the  Matter  depofited  upon  the  I nfide  of  the  Flafk. 
A little  of  this  Acid  being  added  to  a Tea-fpoon- 
ful  of  the  remaining  Fluid  made  it  quite  tranf- 
parent. 

To  two  Ounces  of  this  Fluid  left  unevaporated 
were  added  about  an  Ounce  of  Lime-Water , which 
inftantjly  occafioned  a pearly  coloured  Mixture,  that 
on  ftanding  depofited  a white  Sediment . To  an 
Ounce  of  this  Fluid  alfo,  was  added  fome  tranfpa- 
rent Solution  of  fixed  vegetable  Alkali,  which* 
Mixture  was  clear  and  without  Sediment  after 
ftanding. 


This  filtered  Solution  both  before  Evaporation, 
and  after  three-fourths  of  it  were  exhaled,  formed 
an  uniform  Mixture  with  Soap. 

Ohfervationc.  This  Experiment  afforded  me 
great  Pleafure to  my  Apprehenfion  it  fhewed 


that  the  Conjedture  made,  p.  270,  and  285  to  289, 
was  in  general  true  j — for  the  calcareous  Earth 
was  difiblyed  in  fimple  Water  (i)  5 — -this  Solution 


on 


(/')  If  I am  not  miftaken,  Dr.  Black  ufed  to  relate  in  his 
chymical  Leftures  fome  Years  ago,  that  he  fufpended  a Piece 
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dll  the  Addition  of  Lime-Water  was  firH  muddy, 
and  then  depofited  a white  Sediment,  which  was  a 
Compound  formed  by  the  Union  of  the  Quick- 
lime in  the  Lime-Water  and  the  Gas  united  with 
the  Compound  of  Gas  and  Quicklime  in  the  So- 
lution 3 — after  evaporating  this  Solution  to  one- 
* fourth  of  its  Bulk  it  turned  rather  muddy,  and 
depofited  a Sediment , as  before  Evaporation,  on 
Mixture  with  Lime-Water  — during  boiling,  for 
a fhort  Time  only,  it  extricated  Bubbles  of  Va- 
pour, and  as  the  Evaporation  proceeded  calcareous 
Earth  was  precipitated  from  the  Water. 

Therefore,  the  prefent  Opinion  that  a Spring- 
W'ater  is  combined  with  Gas,  although  it  form  a 
milky  Mixture  with  Lime  Water  and  depofit  Sedi- 
ment on  Handing,  is  not  always  true  3 becaufe 
Lime-Water  added  to  Fountain- Water  contain- 
ing calcareous  Earth  in  Solution  attradts  Gas 
from  this  Subftance,  which  occafions  firft  Muddi- 
nejs,  and,  on  Handing,  a Depofition  of  Matter  com- 
pojed  of  Gas  and  Quicklime.  This  Appearance, 

■ together  with  others  arifing  from  this  Caufe* 
which  will  now  be  readily  comprehended,  were 
obferved  Exper.  II.  p.  175,  alfo  p.245  to  2^t, 
265  and  280. 

, Having  attempted  to  difcover  the  Quantity  of 
Gas  contained  in  a given  Quantity  of  Buxton 

of  Chalk  in  Water,  and  after  fome  Time  found  it  diminilh- 
ed  ; from  which  he  inferred,  that  Water  diffolves  calcareous 
Earth. 

7 i 
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and  fome  other  Waters,  and  its  Mode  of  Com- 
bination, as  propofed  p.  245  ; to  which  .1  was  led, 
after  {hewing  the  permanent  Vapours  feparable 
by  Heat  from  Buxton  and  other  Spring-Waters  ,* 
I remark,  in  Confequence  of  the  Inftrudtion  re- 
ceived by  Experiments  XVIII.  to  XXIX. 

' 1.  That  the  prefent  generally  prevailing  Prin- 
ciple, the  Solution  of  calcareous  Earth  in  Water 
by  Means  of  Gas,  employed  to  explain  the  De- 
pofition  of  calcareous  Earth  from  Fountain-Wa- 
ter on  expofing  them  to  Heat,  does  not  obtain 
with  Buxton  3 Matlock , and  the  common  cold  Springs 
examined  ; nor  does  it  explain  juftly  the  petrify- 
ing  Quality  of  many  cold  Springs.  For  thefe 
Spring- Waters  do  not  contain  any  Gas,  except- 
ing as  one  of  the  fimple  Subftances  neceffary  to 
the  Conftitution  of  the  calcareous  Earth  diffolv- 
ed  in  thele  Waters  nor  feparate  any  of  this  per- 
manent Vapour  during  Evaporation,  fee  Exper. 
XXVIII.  p.  280 ; nor,  fuppofing  the  Gas  de- 
monftrated  to  be  feparated  from  thefe  Waters, 
fee  Exper.  XXI.  p.  245.  to  be  combined  with 
the  fimple  Water  and  not  with  any  Subftance  with 
which  it  is  impregnated,  is  the  Quantity  fuch  as 
can  be  thought  to  be  the  efficient  Caufe  of  the 
Effetts  above-mentioned. 

The  obvious  Occafion  of  the  Depofition  of 
Earth  during  Evaporation  is  the  Lofs  by  Exha- 
lation of  Part  of  the  fimple  Water,  in  Confe- 
quence of  which  the  remaining  Water  contains 
. . U 3 mere 
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more  Earth  than  it  can  diflblve.  See  Exper. 
XXVIII.  p.  280. 

The  efficient  Caufe  of  the  petrifying  Quality, 
or  fpontaneous  Depofition  of  calcareous  Earth 
from  the  Springs  here  examined,  has  not  been 
difcovered  by  any  Obfervations  or  Experiments. 
This  Quality  of  certain  Springs  has  been  noticed 
by  natural  Hiftorians  and  Poets  (£)  in  ancient 
Times,  and  always  regarded  as  a wonderful  Phe- 
nomenon of  Nature.  After  it  was  difcovered, 
that  a faturated  Solution  of  Gas  in  Water  con- 
tained a pretty  large  Proportion  of  calcareous 
Earth,  and  depofited  it  upon  Expofure  to  the  At- 
mofphere,  an  adequate  Caufe  was  fuppofed  to  be 
found  of  this  fpontaneous  Depofition  of  calcare- 
ous Earth.  Dr.  Prieftley,  however,  relates  (Exp. 
and  Obf.  Vol.  V.),  that  he  could  not  feparate 
Gas  from  a petrifying  Spring,  as  he  previoufly 
expedted. 

I have  conceived  the  petrifying  Quality  of 
Springs  to  depend  merely  upon  the  Attraction 
between  the  minute  Particles  of  calcareous  Earth 
fufpended  in  the  Water  and  the  Surface  of  the 
Ground,  or  Subftances  immerfed  therein,  either 
becaufe  the  Menftruum  was  more  than  faturated 
with  this  and  other  Subftances,  or  becaufe  the 
Time  neceflary  for  the  Combination  between 

:(i)  tf  Flumen  habent  Cicones,  quod  potum  faxea  reddit 
“ Vifcera,  quod  ta&is  inducit  marmora  rebus. 

Ovid.  Lib.  xv.  Fab.  5. 

Water 
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Water  and  this  Subftance  to  take  Place  was  not 
allowed,  from  the  Circumftances  of  the  Expofure 
of  calcareous  Earth  to  the  Aftion  of  Water  be- 
fore  the  Spring  burft  through  the  Surface  of  the 
Earth.  For  although  thefe  petrifying  Waters 
be  as  clear  as  any  other  Spring- Waters,  and 
Tranfparency  be  one  of  the  ufual  Signs  of  Solu- 
tion, yet  it  feems  not  improbable,  that  a Solid 
may  be  divided  into  Parts  fo  minute  as  very  lit- 
tle to  difturb  the  Tranfparency  of  the  Water, 
when  fufpended  in  no  great  Abundance  therein. 

It  has  been  obferved  by  Dr.  Fordyce,  in  his 
Lettures,  that  all  the  Fluids  of  living  Animals 
are  petrifying  Waters  ; and  although  they  do  not 
depofit  Earth  upon  living  VefTels,  yet,  when- 
ever any  extraneous  or  dead  Matter  is  introduced 
or  produced,  this  Earth  is  depofited,  and  forms 
ftony  Concretions.  Unlefs  I am  much  miftaken, 
petrifying  Springs  only  depofit  calcareous  Earth 
upon  dead  Matter  ; for  I have  obferved,  that  va- 
rious Species  of  Plants,  as  the  Water-Parfnip, 
&c.  grow  in  the  petrifying  Springs  of  Matlock, 
in  the  Channel  that  conveys  them,  expofed  to  the 
Air,  fome  Diftance  from  their  Source,  without 
the  fmalleft  Incruftation  being  formed  upon  them: 
whereas,  dead  animal  and  vegetable  Matter,  and 
folTil  Subftances,  become  covered  with  calcareous 
Earth  in  the  Space  of  a few  Weeks,  in  the  very 
Parts  of  the  Springs  where  Plants  live  and  thrive 
as  in  common  Springs  that  do  not  poffefs  the 
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Properties  of  petrifying.  Some  Species  of  Plants, 
however,  as  well  as  certain  Parts  of  living  Ani- 
mals, f as  the  Teeth,  become  incruftated ; for 

Mofs  petrifies,  although  (lowly,  while  growino- 
in  thefe  Springs. 

2.  That  it  is  extremely  improbable,  that  cal- 
careous Earth  is  difTolved  in  Springs  in  general 
by  Means  of  Gas ; becaufe,  before  Water  can 
perform  the  Solution  fpoken  of,  it  mud  contain  a 
large  Quantity,  or  even  be  fully  faturated  with 
this  Vapour;  and,  consequently,  every  Spring 
that  contains  calcareous  Earth  diffolved  by 
Means  of  Gas  ihould  be  acidulous;  depofit  this 
Earth,  and  lofe  its  acidulous  T afte,  by  mere  Ex- 
pofuie  to  the  open  Air;  for,  under  this  Circum- 
flance,  a great  Part  of  the  Menftruum  efcapes  ; 
and  fuch  a Spring,  ihould  precipitate  this  Earth 
more  abundantly  and  fpeedily  by  Expofure  to 
ETeat,  than  happens  from  mere  Evaporation  of 
Whter.  But,  Springs  pofifefiing  thefe  Properties 
are  exceedingly  rare ; yet  there  are  few  Fountain- 
Waters  that  do  not  precipitate  calcareous  Earth 
during  boiling;  efpecially  thofe  flowing  from 
Lime-Stone  Beds,  which  are  well  known  to  have 
the  Quality  of  incruftating  Veffels  in  which  they 
are  boiled.  Moreover,  Brooks  or  Rivulets 
formed  by  many  Springs  containing  Lime-Stone 
depofit  copioufly  calcareous  Earth  during  boil- 
ing, and  in  which  Fifhes  live  in  Health,  and 
breed  abundantly ; but  thefe  Animals  foon  die 

when 
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•when  put  into  Water  impregnated  with  Gas,  as 
Dr.  Prieftley  has  found.— See  Exper.  and  Obfeiv. 


Vol.  II.  P-  23 1.  . . 

3.  That  when  calcareous  Earth  is  contained  in 

Water  by  Means  of  Gas,  it  is  not  dijfolved  by  this 
Subftance;  becaufe,  as  Dr.  Fordyce  has  fhewn,  in 
his  Chymical  Leftures,  the  Gas  is  not  altered  by 
the  calcareous  Earth  3 it  taftes  as  acid  with  this 
Earth  as  without  it,  and  the  Water  remains  as 
perfectly  faturated  as  before  the  Addition  of  cal- 
careous Earth.  Moreover,  upon  mere  Expoiure 
to  the  Air  of  the  Atmofphere,  of  a tempeiate 
Heat,  this  Earth  is  depofited  j fo  that  although 
a very  fmall  Quantity  of  it  may  form  a tranfpa- 
rent  Mixture  with  this  Water  faturated  with  Gas, 
it  is  rather  JuJpended  in  the  vifcid  Fluid  pioduced 
by  Gas  diffolved  in  Water,  than  by  a Solution  of 
Earth  in  this  permanent  Vapour. 

Further,  it  is  now  generally  believed,  that  the 
Iron  in  chalybeate  Springs  is  diffolved  by  Means 
of  Gas ; becaufe,  when  they  are  expofed  to  the 
Atmofphere,  the  Iron  is  depofited  in  a calciform 
State;  by  Evaporation,  a mere  Calx  of  Iron  is 
generally  procured ; and  by  mixing  Iron  Filings 
with  a copious  Solution  of  Gas  in  Water  a Part 
of  this  Metal  is  diffolved.  But  upon  Examina- 
tion of  feveral  chalybeate  Springs  that  have  the 
Property  of  decompofing  fpontaneoufly,  I have 
not  met  with  one,  which  contained  Gas  fenfible 

1 

to  the  Tafte,  or  to  the  Teft  of  Lime-Water  in 

greater 
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greater  Quantity  than  in  common  Spring-Water 
See  p.  25J. 

Exfer.  XXX.  A Wine  Glafs-full  of  a chaly- 
beate Spring  that  decompofed  fpontaneoufly,  rafted 
very  ftrongly  of  Iron,  had  no  acidulous  Tafte,  and 
contained  no  more  Gas  than  common  Spring- 
Water,  was  placed  near  the  Fire  of  a common 
fitting  Room.  Another  fimilar  Glafs-full  of  this 

Spring-Water  was  placed  in  a cool  Part  of  the 
fame  Room. 

As  loon  as  the  firft  of  thefe  Glaffes  became 
rather  warm,  it  fparkled  with  many  Bubbles  ad- 
hering to  the  Sides  of  it,  was  turbid , and  of  a 
brozvn  Colour ; but  no  Particles  like  Gas  were 
leen  to  efcape.  The  fecond  Glafs  was  pretty  clear 
for  half  an  Hour^  but  after  this  Time  was  of  a 
bro'ivnijh  Colour,  and  pretty  tranfparent . 

Had  the  fudden  and  abundant  Depofition  in  the 
f rft  Glafs  depended  upon  the  Efcape  of  Gas,  1 ap- 
prehend, the  Flight  of  this  Subftance  mud  have 
been  there  vifible , if  not  during  the  flow  and  much 
iefs  copious  Depofition  in  the  other  Glafs. 

Exper.  XXXI.  A Pint  Florence  Flafk  of  this 
chalybeate  Water  was  boiled  a fhort  Time,  and 
then  fet  afide  for  the  decompofed-  Matter  to  be 
depofited  this  being  effedted,  the  clear  Water 
was  poured  off  and  filtered.'  Upon  aMixture  of 
this  filtered  Liquor  with  Lime-Water,  it  appear- 
ed to  contain  the  Jame  Quantity  of  Gas,  although 
it  was  deprived  of  its  metallic  Impregnation,  as  a 
2 Parcel 
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Parcel  of  this  Spring- IV 'iter  taken  juft  before  from 
its  Source , 

An  eight  Ounce  Phial  was  perfectly  filled  with 
this  chalybeate  Water  at  the  Spring-Head,  and 
there  clofely  corked,  and  afterwards  kept  invert- 
ed. Another  Phial  of  the  fame  Size  was  filled 
three-fourths  full  of  this  Water,  then  corked, 
and  preferved  in  an  inverted  Pofition.  A third 
eight  Ounce  Phial  was  filled  with  this  mineral 
Water,  and  fet  to  Hand  in  this  Phial  open  to  the 
Atmofphere. 

By  Handing,  all  thefe  three  Phials  of  colour- 
lefs  Fluid  became  ochiy  browny  but  remained 
clear;  and  they  had  all  a fmall  Quantity  of  Sedi- 
ment of  the -fame  Colour,  but  in  greater  Quantity 
in  the  Phial  open  to  the  Atmofphere  than  in  the 
other  Bottles. 

Hence  it  appears,  that  the  Decompofition  of 
this  mineral  Spring  was  effected  under  Circum- 
ftances  that  would  prevent  as  well  as  fuffer  the 
Efcape  of  Gas. 

Thus  then  it  is  fhown,  that  Iron  is  not  diffolv- 
ed  by  Means  of  Gas  $ and  that  the  fpontaneous 
Decompofition  or  Precipitation  of  mineral  Wa- 
ters containing  Metals  is  not  occafioned  by  the 
Efcape  of  this  permanent  Vapour.  But  if  the 
Arguments  we  have  produced  in  fupport  of  thefe 
Portions,  fhall  be  thought  infufficient,  they  will 
be  placed  beyond  all  Controverfy  by  the  follow- 
ing Experiment,  which  may  be  confidered  as  an 
Jnjiantia  Cruris* 


Exper, 
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&x$er'  XXXII.  To  a Jar  containing  a Pint  of 
the  above  mineral  Spring  juft  taken  from  its 
Source  was  added  fuch  a Quantity  of  tranfparent 
Solution  of  fixed  vegetable  Alkali,  in  a mild  State, 
as  was  fuppofed  fufficient  to  decompofe  a Salt 
compofed  of  Iron  and  vitriolic  or  other  Acids. 
Upon  adding  this  Alkali,  the  Water  turned 
greenijb  and  turbid and  on  Handing  depofited  a 
copious  brown  Sediment  from  a colourlejs  Fluid. 
The  clear  Fluid  was  poured  off  and  filtered. 

To  iome  of  this  filtered  Mixture  was  added 
powdered  Galls,  which  did  not  produce  any  Co- 
lour immediately  or  on  Handing,  excepting  that 
of  Infulion  of  Galls  in  pure  Water.  But  Galls 
of  the  fame  Parcel  added  to  Water  frefh  from  the 
produced  immediately  a dark  purple  Colour. 

Some  of  this, filtered  Fluid  turned  inftantly  white 
as  Milk  with  Lime-Water,  and  on  Handing  de- 
pofited a large  Quantity  of  white  Sediment 5 but 
the  frefb  Water  and  Lime-Water  only  turned 
pearly-coloured,  and  depofited  a Jmall  Quantity 
of  Sediment.  With  Syrup  of  Violets  this  filtered 
Liquor  changed  inftantly  to  a deep  Grafs -green  Co- 
lour, but  th zfreflo  Water  with  this  Syrup  was  only  a 
very  pale  Green , or  had  a greenifh  Hue  on  Handing. 

The  brown  Sediment  left  after  pouring  off  the 
above  Fluid  that  was  filtered  was  faturated  pre- 
cifely  with  muriatic  Acid,  and  a Part  of  this  Com- 
pound was  diffolved  in  Water.  This  Solution 
changed  of  a purple  Colour  on  the  Addition  of 
powdered  Galls . 


The 
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The  chalybeate  Spring  near  tiie  Bridge  at  Bux- 
ton was  alfo  fubjefted  to  the  Experiment  here  re- 
lated, and  with'  the  fame  Refult ; therefore,  the 
fame  Inference  is  to  be  drawn  from  it  as  from 
this  Experiment  on  the  former  mineral  Spring.  . 

Inference.  As  the  metallic  Mattel  was  pieci 
pitated  by  Means  of  mild  Alkali,  although  at 
the  fame  Time  a considerable  additional  Quan  - 
tity  of  Gas  was  contained  in  the  Water,  to  the 
Teft  of  Lime-Water,  it  follows,  that  the  Iron 
naturally  contained  in  thefe  Springs  is  not  diS- 
folved  therein  by  Means  of  Gas. 

We  therefore  refer  the  Spontaneous  Decompo- 
sition of  chalybeate  Waters,  not  to  the  Efcape  of 
Gas,  as  its  Menftruum,  but  to  another  efficient 
Caufe  demonftrable  by  Experiment,  the  Mixture 
cf  metallic  Salts  with  confiderahle  Quantities  of 
Water  (/) ; provided  there  be  no  Superabundant 

Acid 

(/)  “ I never  examined  any  mineral  Water  in  which  I 
“ found  the  Metals  combined  with  any  other  Subftance  but 
(<  vitriolic  Acid  ; and  I am  certain  many  Authors  have  been 
‘£  milled  by  not  knowing  this  Property  of  metallic  Salts,  viz. 
“ that  if  we  diffolve  them  in  a fmall  Proportion  of  Water, 
“ or  if  there  be  fuperfluous  Acid,  the  Solution  will  remain 
“ perfedl  when  expofed  to  the  Air ; but  if  the  Acid  be  per- 
“ feftly  faturated  with  the  Metal,  and  the  Proportion  of 
“ Water  to  the  metallic' Salt  be  very  great,  on  Expofure  to 
*■*  the  Air  it  is  decompofed,  the  Metal  being  precipitated 
“ in  the  Form  of  Calx,  and  the  Acid  being  loft.  This  may 
“ eafily  be  .tried,  by  taking  common  green  or -blue  Vitriol, 

<£  diflolving 
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Add  mixed  with  thefe  Salts.  This  Decompofi- 
tion  ts  accelerated,  and  made  more  complete  by 

Expofure  of  the  Water  containing  Iron  to  Heat,  - 
and  the  Atmofphere. 

In  the  above  Experiment  it  is  not  improbable, 
that  a fmall  Portion  of  the  Calx  of  Iron  precipi- 
tated by  the  Alkali  added  was  fufpended  in  the 
Mixture;  but  yet  this  Calx,  fo  fufpended,  or  not 
diffolved,  hath  not  perhaps  the  Power  of  coagulat- 
ing Galls;  and  Mr.  Lane,  who  difcovered  the 
Property  of  Water  impregnated  with  Gas  to  ftrike 
Colours  with  Galls  after  agitating  it  with  Iron- 
Filings,  did  not  find  this  Effedt  produced  by  Iron 
in  a calciform  State. 

Moreover, 

“ dilfolving  an  Ounce  in  three  Ounces  of  Water  by  boiling, 
letting  them  Hand  to  cool,  and  filtering  the  Solution.  Jf 
“ this  Solution  be  expofed  to  the  Air,  it  will  remain  per- 
fect; but  if  we  drop  a Drop  or  two  of  it  into  a Wine 
“ Glafs-full  of  Water,  in  a few  Minutes  the  Tranfparency 
“ of  the  Wate'  will  begin  to  be  dilturbed,  and  the  Metal  in 
a Ihort  Time  will  fall  down  in  a red  Powder,  if  it  be  Iron  ; 

“ in  a blue  Powder,  if  it  be  Copper.”— See  A new  Method  of 
ajfaying  Copper-Ores , by  G.  Fordyce,  M.  D.  F.  R,  S.  Phil. 
Tranf.  Vol.  LXX. 

Mr.  Boyle  long  ago  noticed  the  fpontaneous  Decompofition 
of  Mixture  of  metallic  Salts  in  a large  Quantity  of  Water, 
efpecially  when  expofed  to  the  Atmofpheie  ; but  did  not  un- 
derhand the^Occafion  of.  this  Effeft.  He  fays,  « The  Pre- 
cipitation was  furprifing  from  chalybeate  Waters  expofed  to 
the  Air,  but  not  fo  confiderable  in  clofe  VelTels,  as  if  th * 
Air  contained  precipitating  Salts," 

Mr, 


[ 3°3  ] 

Moreover,  if  a fmall  Quantity  of  Acid  of  Vi- 
triol  be  added  to  a chalybeate  Spring  that  de- 
compofes  on  ftanding,  no  Decompofition  enfues, 
and  the  Water,  by  this  Means,  preferves  its  mine- 
ral Quality.  This  would  fcarcely  happen,  but 
for  the  fame  Reafon  that  dilute  metallic  Solutions 
do  not  decompofe  with  a fmall  Quantity  of  fu- 
perabundant  Acid. 

I next  enquired  what  was  the  Kind , and  Quan- 
tity of  Jolid  Subftances  contained  in  Buxton-Water . 

By  Means  of  Mixture,  p.  173 — 231,  we  have 
difcovered  many  of  the  Kinds  and  Qiiantities  of 
fome  of  the  Subftances  contained  in  a certain 
Quantity  of  Water  j but  the  Kinds  and  Propor- 
tions of  fome  Things  cannot  be  determined  by 

Mr.  Rouelle  obferves,  that  Solutions  of  Mercury  in  nitrous 
Acid  fhould  contain  fuperabundant  Acid  ; becaufe  when  per- 
fectly faturated,  they  form  a Precipitate  with  any  Kind  of 
Water.  Alfa,  metallic  Salts  of  all  Kinds  are,  ftri&ly  fpeak- 
ing,  capable  of  Decompofition  by  Water  alone.  See  A 
Dictionary  of  Cbymijiry,  8vo.  Vol.  III.  1777. 

Bifmuth,  a femi-metal,  diffolved  in  nitrous  Acid  without 
any  fuperabundant  Acid,  may  be  precipitated  by  Solution  in 
a large  Quantity  of  Water.  The  Subftance  thus  precipitated 
by  Water  is  Magifery  of  Bifmuth.— Dictionary  of  Chymifry , 
Vol.  I.  1777. 

Although  feveral  Chymilts  may  have  known  the  Property, 
that  metallic  Salts  are  capable,  of  Decompofition  by  Mixture 
with  a fufficient  Quantity  of  pure  Water,  yet,  I believe.  Dr. 
Fordyce  is  the  only  Philofpher  who  has  made  Ufe  of  this  Faff 
to  explain  the  fpontaneous  Decompofition  of  chalybeate 
Springs, 
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Mixture ; therefore  we  have  recourfe  to  the  Means 
of  Heat-. 

Exper . XXXIII.  I cut  off  the  Necks  with  Part 
of  the  Shoulders  of  two  large  Florentine  Flafks, 
and  afcertained  the  Weight  of  each  by  Means  of 
a fine  Balance  that  had  its  Equilibrium  deftroyed 
by  one-fixteenth  of  a Grain. 

Thefe  Flafks  were  filled  rather  more  than  three- 
fourths  full  of  Buxton  tepid  Water : One  was  found 
to  contain  one  Pound  twelve  Ounces  and  a half. 
Avoirdupois ; and  the  other  two  Pounds  one 
Ounce  and  a half. 

This  done,  the  Flafks  were  placed  in  a Sand- 
heat  of  i5o°toi8o°3  by  which  Means,  in  the 
Space  of  five  Days,  the  whole  of  the  Water  was 
evaporated.  In  order  to  prevent  the  Introduction 
of  any  extraneous  Matter  during  the  Evaporation, 
the  Mouths  of  the  Flafks  were  covered  with 
Pieces  of  open  Gaufe. 

After  the  Evaporation  of  the  Water  the  Flafks 
had  a Sediment  adhering  to  the  Infides  and  Bot- 
tom of  them  in  every  Part  where  the  W ater  had 
been  in  ContaCt  with  the  Flafks  ; and  the  larger 
Flafk  had  increajed  in  Weight  four  Grains , and  the 
imaller  one  three  Grains  and  a half. 

About  the  Middle  of  the  Infide  of  the  Flafks, 
Sediment  adhered  more  copioufly  than  in  the 
other  Parts.  Upon  examining  this  Part  of  the 
Sediment  with  the  naked  Eye  it  appeared  to  con- 
fift  of  exceedingly  fmall  Needle- like  Cryftals  of  a blue 

Colour; 
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Colour  j which,  viewed  through  a magnifying 
Glafs,  appeared  transparent  and  colourlefs , and  of 
the  Figure  of  Cry  ft  ah  of  Nitre  and  Glauber's  Salt . 

As  much  of  the  Sediments  in  the  Flafks  were 
waflied  off  as  poffible,  with  a fmall  Quantity  of 
boiling  hot  diftilled  Snow-Water.  Thefe  were 
mixed  together,  and  filtered  through  Paper 
previoufly  waftied  by  diftilled  Water  filtered 

through  it. 

This  filtered  Liquor  was  colourlefs,  and  a fmall 
Portion  of  it  did  not  alter  the  blue  Colour  of  Vio- 
lets j it  tafted  like  Solution  of  Sea  Salt,  and  aPart 
of  it  with  Solution  of  Silver  turned  immediately 
pearly-coloured. 

A fmall  Quantity  of  this  boiling  diftilled  Wa- 
ter was  poured  upon  the  Filter,  and  this  fecond 
filtered  Fluid  had  an  extremely  flight  Tafte  of  Sea 
Salt ; and  Solution  of  Lead  with  fuperabundant 
Acid,  as  well  as  tranfparent  Solution  of  Alkali 

were  rendered  turbid  by  it. 

A fmall  Quantity  of  boiling  hot  diftilled  Water 
was  poured  a third  Time  upon  the  Filter.  This 
third  filtered  Water  was  without  Tafte,  but  was 
turbid  like  the  laft  filtered  Fluid  with  Solution  of 
Lead,  and  with  Alkali. 

None  of  thefe  filtered  Fliuds  produced  Colour 
with  Galls,  or  phlogifticated  Alkali. 

The  Matter  left  upon  the  Filter  effervefced  and 
was  diffolved  by  muriatic  and  vitriolic  Acids, 
with  which  it  formed  muriatic  and  vitriolic  Sele- 

X nites. 
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mtes.  The  Solution  of  vitriolic  Selenites  with 
powdered  Galls  did  not  ftrike  any  Colour,  but 
llPon  adding  Solution  of  Alkali  to  this  Solution 
and  Galls,  a blackifh  and  purple  Colour  enfued. 

A Matter  adhered  fo  obftinately  to  the  Sides  of 
the  Flafks  that  it  could  not  be  walhed  off  by  boil- 
ing Water  repeatedly  applied,  nor  by  muriatic 
Acid  to  which  it  was  expofed  for  feveral  Days ; 

but  it  was  removed  by  Solution  of  Alkali  pretty 
readily. 

Deduction.  By  thus  evaporating  Buxton-Wa- 
ter  we  learn  that  there  is  no  Acid  or  Alkali  con- 
tained in  Buxton-W ater ; — that  of  the  neutral  Salts 
it  contains  only  one,  namely,  Sea-Salt ; — that  of 
the  earthy  Salts  there  is  only  vitriolic  Selenites  and 
calcareous  Earth ; — and  that  it  is  not  impregnated 
with  any  metallic  Salt  or  Earth. 

W^e  find  that  the  Proportion  of  J olid  Matter  pro- 
cured by  Evaporation  is  about  fixteen  Grains  to  a 
Gallon  of  Water,  or  one  Grain  to  eight  Ounces 
of  Water,  or  TTVo-  of  the  Weight  of  the  Water; 
and  that  this  confifts  of  three  Things,  Sea-Salt , 
vitriolic  Selenites , and  calcareous  Earth. 

This  Experiment  manifefts,  as  exadlly  as  can 
be  contrived,  the  Proportion  of  folid  Matters  to 
the  Water;  it  alfo  fhows  that  the  Subftances  of 
which  they  are  compofed  are  the  fame  as  I have 
ufually  found  in  common  hard  Waters.  From 
the  Smallnefs  of  the  Quantity  of  thefe  Subftances 
Buxton- Water  is  entitled  to  be  ranked  among  the 
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pur  eft y tf  it  be  not  the  pureft  of  hard  Waters^  and, 
perhaps,  among  thofe  next  in  Purity  to  Snow  and 
Rain-Water ; for  ic  contains  about  fix  Times  as 
much  Sediment  and  of  the  fame  Kinds  of  folid 
Subfiances  as  Rain-Water,  and  nine  Times  as 
much  folid  Matters  and  of  the  fame  Kinds  as 
Snow-Water  (w). 

Buxton- 

(/,;)  The  learned  Dr.  Heberden  evaporated  many  Pump- 
Waters  to  Drynefs,  and  they  all  incrudated  the  Veflels,  and 
left  at  lead  ten  Grains  of  Sediment,  after  each  Quart  was 
exhaled  away. 

Margraaf  found  all  the  Wells  in  and  about  Berlin  im- 
pregnated with  calcareous  Earth ; in  3600  Ounces,  or  100 
Quarts  of’ 36  Ounces  each,  they  contained  one  Ounce  two 
Drachms  to  four  Drachms  and  27  Grains  of  this  Subdance. 
In  this  Quantity  of  Water,  mod  of  them  held  of  vitriolic 
Gypfum , from  three  Drachms  and  a half  to  four  Grains  : 
Alfo,  mod  of  them  contained  Sea- Salt,  from  three  Drachms 
to  30  Grains  : And  feveral  contained  Nitre,  from  one  Ounce 
and  one  Drachm,  to  eight  or  ten  Grains.  In  other  Waters, 
in  the  above  Quantity  of  them,  the  following  Subdances 
were  found  : two  Springs  were  impregnated  with  Magsiejia. 
Glauber -Salts,  in  Quantity  from  30  Grains,  to  a few  Grains 
only.  Three  Wells  held  in  Solution,  four  Drachms  to  30 
Grains  of  nitrous  and  muriatic  Selenites.  Two  Springs  con- 
tained 30  Grains  of  alkaline  Lixivium',  and  in  another,  a 
fmall  Quantity  of  this  Subdance.  Moreover,  100  Quarts 
of  Snow-Water  afforded  one  Drachm  of  calcareous  Earth,  a 
.few  Grains  of  muriatic  Acid,  and a nitrous  Subfiance,  And 
this  Quantity  of  Rain-Water  left  a Drachm  of  calcareous 
Earth,  and  a few  Grains  of  nitrous  Acid  and  commo?i  Salt. 

Dr.  Hales  and  Dr.  Rutty  found  Sediment  in  rather  greater 
Quantity  from  Rain  and  Snow-Water  than  the  ingenious 
and  accurate  Chymid  of  Berlin. 

X 2 
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Buxton-Water  has  been  repeatedly  evaporated 
to  Drynefs  by  feveral  Perfons  j from  which  Ex- 
periment we  can  only  conclude,  that  the  Quantity 
of  folid  Matter  impregnating  it  is  lefs  than 
that  of  Springs  in  general : but  nothing  can  be 
fatisfa&orily  deduced  from  it  with  Regard  to  the 
Qualities  of  this  Sediment.  We  muft  except  from 
this  Stri&ure  this  Experiment  made  by  the  follow- 
ing Gentlemen. 

Dr. 

River- Water  contains  nearly  as  great  a Weight  of  Sea- 
Salt,  namely,  -joV®  Part  of  its  Bulk,  as  Buxton-Water  does 
of  the  whole  of  its  folid  Subftances. 

Excepting  Buxton-Water,  the  pureft  Spring- Water,  that 
has  been  hitherto  examined,  is  Briftol- Water  ; which,  accord- 
ing to  Dr.  Hales,  contains  in  34  cubic  Inches,  four  Grains 
of  Sediment,  or  as  j to  2222  ; and  according  to  Dr.  Higgins' s 
Analylis,  this  Water  contains  one  Dwt.  nine  Grams  in  a 
Winchefter  Gallon. 

Matlock-Water  has  been  reported  to  contain  40  Grains  of 
Sediment  in  a.  Gallon  of  Water,  which  is  called  Nitre,  alka- 
line Earth,  and  Sea-Salt. 

Hippocrates  entertained  very  erroneous  Notions  of  the  Na- 
ture of  Snow-Water,  and  Water  that  had  been  frozen,  al- 
though he  underftood  well  the  Properties  of  Rain-Water. 
He  fays,  Rain-Water  is  the  lighteft,  fweeteft  or  moft  infipid, 
thinneft,  and.  molt  limpid  of  all  Waters;  for  the  Sun  only 
takes  up  what  is  the  thinneft  and  lighteft,  as  in  the  Cafe  of 
Water  evaporated  from  the  Sea ; but  all  Snow  and  Ice- 
Water  is  pernicious,  for  Water  after  being  concreted  never 
returns  to  its  former  State,  being  thereby  deprived  of  its 
more  volatile  Parts,  as  may  be  proved  in  the  following  Man- 
ner ; If  you  take  a VeiTel  of  Water,  and  expofe  it  to  the  Air 

* to 


1 


[ 309  ] 

Dr.  A.  Hunter  fays,  “ I ordered  four  Galions 
of  Buxton- Water  to  be  carefully  evaporated  over 
a gentle  Fire,  and  obtained  five  Scruples  of  a 
mixt  Compofition,  whereof  one  Drachm  was  a 
light  blue-coloured  Earth,  and  the  remaining  two 
Scruples,  by  all  the  Trials  I could  make  upon 
them,  appeared  to  confift  of  a native  alkaline  ni- 
trous Salt,  with  about  an  equal  Portion  of  ma- 
rine Salt.”  See  this  Author’s  ufeful  Treatife  on 
Buxton-JVaters , 

to  congeal,  and  afterwards  bring  it  into  a warm  Place  to 
thaw,  you  will  find  the  Water  lefs  in  Bulk  ; hence  we  know, 
that  what  is  thin  and  light  has  efcaped,  not  what  is  thick 
and  heavy.  On  this  and  other  Accounts,  Snow  and  Ice- 
Water  are  the  work  Kinds  of  Water.— See  Hippocrates  de 
Here,  Jquis  Cif  Locis. 

Pliny , perhaps  upon  the  Authority  of  Hippocrates,  alfo 
alledges,  that  Snow  and  Ice-Water  are  infalubrious,  becaufe 
the  lighted  Part  is  evaporated  ; and  yet  he  recommends,  up- 
on the  fame  Authority,  boiling.  Filtration,  and  extinguilhing 
red  hot  Iron  in  Water,  in  order  to  make  it  lefs  unwholefome. 
P liny  alfo  propofes,  that  the  Mifchief  of  Snow-Water  may 
be  avoided,  and  the  agreeable  Quality,  its  Coldnefs,  pre- 
ferved,  by  putting  a Vefiel  of  Water  into  a Bag  of  Snow  ; 
this,  he  fays,  was  the  Invention  of  Nero, — “ ita-Voluptas 
frigoris  fine  Vitiis  Nivis,5’ 

The  Opinion  that  Snow  contains  a confiderable  Quantity 
of  Nitre,  on  which  its  Property  of  fertilizing  the  Earth  de- 
pends ; and  that  it  is  an  impure  and  unwholefome  Water, 
prevails  even  at  this  Day,  although  the  deareit  Proofs  have 
been  given  by  Dr..  Rutty  and  Mr.  Margraaf,  that  it  is  nearly 
as  pure  as  diftilled  water. 
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. Dr.  Percival,  Phil.  Tranf.  Vol.  LXII.-p,  455, 
fays,  " the  Water  of  St.  Anne’s  Well  was  found 
by  Anaiyfis,  to  contain  calcareous  Earth,  foffd 
Alkali,  and  Sea-Salt : — 1 hat  a Gallon  of  the  Wa- 
ter, when  evaporated,  yields  only  twenty-three  or 
twenty-four  Grains  of  Sediment.”  This  Account 
was  communicated  to  this  Author  by  the  worthy 
Phyfician  who  at  prefent  attends  at  Buxton. 

Dr.  Higgins  reported,  in  a Hand-Bill,  dated 
June  9,  1782,  and  alfo  in  the  News-Papers,  that 
Buxton-JVater  afforded  <c  in  a Win chefter  Gallon 
*7  44  Grains  of  Sediment ; of  which  1 1 { Grains 
were  calcareous  Earth  combined  with  acidulous 
Gas,  1 § Grain  Selenite,  3 i Grains  Sea-Salt,  i| 
Grain  marine  Salt  of  Magnefia,  and  T~  Grain  was 
Iron  combined  with  acidulous  Gas,  exclufive  of 
the  Quantity  contained  in  calcareous  Earth,  in 
the  Heat  of  boiling  Water.” 

It  was  neceffary  to  procure  a larger  Quantity 
of  the  above  Sediment,  in  order  to  determine  more 
certainly  the  Kind , and  Quantity  of  each  of  the  Sub- 
fiances of  which  it  zvas  compofed , on  which  Ac- 
count I made  the  following  Experiment. 

Exper.  XXXIV.  Three  Gallons  of  Buxton- 
Water  were  evaporated  to  Drynefs  in  a gentle 
Heat,  by  exhaling  three  Quarts  of  it  at  a Time 
in  a Glafs  Retort,  that  had  its  Neck  and  Shoulder 
broke  off,  to  about  four  Ounces and  then  eva- 
porating thefe  fmall  Quantities,  to  which  the 
jthree  Quarts  were  reduced,  in  one  of  the  Flafks 

employe^ 
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employed. in  the  laft  Experiment,  to  about  'm 
Otinh-l  when  there  appeared  to  be,,  upon  cooling, 
a few  /mail  Cryji  a Is,  but  not  fufficiently  large  or 
diftinft  to  denote  any  particular  Salt ; and  this 
remaining  Fluid  tafted  firongly  of  Sea-Salt.  The 
Evaporation  was  then  continued  to  Drynefs,  an 
the  Sediment , collefted  from  the  Retort  and  from 
the  Flafk,  was  found  to  weigh  forty-five  Grains. 
The  Sediment  in  the  Retort  had  very  little  or  no 
Tafte,  but  that  in  the  Flafk  was  faline. 

The  whole  Sediment  was  mixt  with  half  an 
Ounce  of  diftilled  Water  boiling  hot,  and  then 
filtered.  This  filtered  Fluid  tafted  Salt.  Ano- 
ther half -Ounce  of  this  Water,  boiling  hot,  was 
poured  upon  the  Filter,  but  this  fecond  filtered 
Fluid  had  only  a very  flight  faline  Tafte.  A lit- 
tle of  the  firfi  half  Ounce  Meafure  of  filtered  Fluid 
had  not  its  Tranfparency  difturbed  on  the  Addi- 
tion of  Solution  of  Alkali ; and  had  no  Colour 
produced  on  the  Addition  of  Galls  or  ■phlogifticated 
Alkali.  Thefe  two  half  Ounce  Meafures  of  filter- 
ed Fluid  evaporated  flowlv  to  Drynefs  together 
afforded  five  and  a half  Grains  of  Cryfials,  ap- 
proaching to  a cubical  Form,  when  viewed  with 
a Magnifiers  which,  from  their  Figure,  Tafte, 
forming  when  diffolved  in  Water  a pearly  Fluid 
on  adding  Solution  of  Silver  with  fuperabundant 
nitrous  Acid,  and  fcarcely  a Difturbance  of  Trans- 
parency with  Solution  of  Alkali  were  judged  to 

be  principally  Sea-Salt. 
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Ihree  Ounces  of  boiling  hot  diflilled  Water 
were  fucceffively  poured  on  the  Sediment  upon 
the  Filter,  and  formed  Solutions  of  a fomewhat 
faline  difagreeable  Tafte  ; but  th z fourth  and  fifth 
Ounce  of  diflilled  Water  fu.cceffively  poured  up- 
on Sediment  of  this  filtered  Water  had  no  parti- 
cular Tafle,  excepting  that  it  was  rather  earthy. 
A little  tranfparent  Solution  of  fixed  Alkali  being 
poured  upon  a final!  Portion  of  the  lafl  Ounce  of 
filtered  Fluid,  after  it  had  flood  fiome  Time,  oc- 
cafioned  a very  flight  Diflurbance  in  its  Tranf- 
parenev,  but  with  the  four  other  Ounces  a very 
evident  Decompofition  immediately. 

Thefe  five  Ounces  of  filtered  Solution  afforded 
upon  Evaporation  about  /even  Grains  and  a half 
of  a fomewhat  Needle-like  Group  of  Cryflals,  that 
had  little  Solubility  in  the  Mouth,  had  a bitter 
naufeous  Tafle,  and  hence  were  pronounced  to  be 
vitriolic  Selenites. 

The  Matter  upon  the  Filter  was  dried  and 
weighed  thirty-one  and  a half  Grains : It  was 
white,  light,  very  fimooth  upon  the  Tongue,  and 
without  Tafle.  A fmall  Quantity  of  this  Sub- 
fiance  formed  vitriolic  Selenites  with  vitriolic 
Acid,  and  muriatic  Selenites  with  marine  Acid. 

Three-fourths  of  this  Matter  left  upon  the  Fil- 
ter was  combined  with  vitriolic  Acid,  and  after 
Dilution  with  Water  was  filtered  and  afforded  a 
fligntly  faline,  rather  naufeous  Fluid,  that  with 
Galls  and  phlogifiicated  Alkali  did  not  ftrike  a Co- 
lour , 
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lour;  and  being  evaporated  to  Drynefs  left  a 
very  fmall  Quantity,  two  or  three  Grains,  of  Se- 
diment that  had  only  a fomewhat  bitterTafte,  and 
required  a large  Quantity  of  Water  to  diffolve  it, 

Therefore,  this  Matter  left  upon  the  Filter  was 
concluded  to  be  thirty-one  Grains  and  a half  of  caF 
careous  Earth. 

Remarks.  The  above  are  the  Kinds  and  Quan- 
tities of  Subftances  contained  in  the  Quantity  of 
Buxton-Water  ufed  in  the  above  Experiment, 
that  are  manifefted  by  Evaporation,  Solution,  De- 
compoiition,  &c.  Our  Conclufion,  however, 
fhould  be  made  always  with  this  Condition,  that 
the  Subftances  ftiewn  by  this  Experiment  are  in 
fuch  Quantity  and  of  fuch  a Kind  in  the  Waters 
as  thofe  folid  Matters  that  exift  in  the  Waters, 
provided  they  be  not  altered  in  their  Quality,  in 
Confequence  of  the  Operations  in  this  Experi- 
ment; by  which  it  is  poflible  to  decompofe  earthy 
Salts,  alter  Subftances  fo  as  to  produce  Magnelia 
from  calcareous  Earth,  Earth  from  Alkali,  &c. 

Margraaf  obferves  that  the  Quantity  of  Earth 
or  Sediment  is  various  according  to  the  Heat  em- 
ployed ; for  when  the  Water  is  evaporated  by 
boiling  brifkly,  there  is  more  Earth  than  when 
it  is  boiled  flowly  ; hence  the  Quantity  may  be 
different  on  different  Trials.  Moreover  that  we 
only  procure  by  one  Evaporation  of  Water  to  Dry- 
nefs Part  of  its  folid  Matters  ; for  Water  after 
being  diftilled  40  Times  ftill  left  Sediment  upon 
further  Diftillation. 


It 
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It  is  therefore  not  a Matter  of  Wonder  that  the 
fame  or  different  Perfons  who  have  affaved  Bux- 
* ton  and  other  Spn«gs,  fhould  have  found  differ 
rent  Quantities,  and  fometimes  different  Kinds  of 
Matter  left  after  Evaporation,  although  the  Ex- 
periments were  performed  with  equal  Accuracy, 
and,  perhaps,  in  the  fame  Manner;  and  although 
the  Water  does  notvary  at  different  Times  either 
in  the  Quantity  or  Quality  of  its  Impregnations. 
Suppofing,  however,  the  Subftances  fhewn  by  any 
of  the  above  cited  Experiments  to  be  the  Sort  and 
Quantity  of  folid  Subftances  contained  in  Buxton- 
Water,  we  may  juftly  infer,  that  this  Spring  has 
no  peculiar  Power  of  removing  or  preventing  Dif- 
eafes  of  which  the  folid  Matter  it  contains  are  the 
Occafion , according  to  any  known  Properties  of  them 
in  the  Quantity  neceffarily  exhibited  when  this  V/a~ 
ter  is  applied. 

It  has  been  well  known  that  Buxton  and  Mat- 
lock-Waters,  like  Springs  flowing  from  Lime- 
Stone  Beds  in  general,^  incruftate  the  Kitchen 
U tends  in  which  they  are  boiled.  I accordingly 
availed  myfelf  of  the  Opportunity  of  procuring  a 
large  Quantity  of  Sediment  depofited  during  boil- 
ing from  thefe  Waters  by  beating  off  the  ftony 
Cruft  formed  on  the  In  fide  of  Tea  Kettles  em- 
ployed at  Buxton  and  Matlock,  for  the  Purpofe 
of  fatisfying  myfelf  further  concerning  the  Pro- 
perties of  the  folid  Matters  contained  in  thefe  Wa- 
ters that  are  procured  by  Evaporation,  or  preci- 
pitated by  a boiling  Heat. 
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• Exper.  XXXV.  - Tli'e  earthy  Matter  depofited 
by  boiling  Buxton-Watery  and  found  incruftating 
the  Tea-Kettles,  examined  in  this  Experiment, 
was  of  a gray  or  light  brown  Colour , in  hard  Cakes , 
gritty  to  the  Palate,  infipid , and  of  a cloje  texture. 

The  Matter  found  adhering  to  the  Sides  of 
Tea-Kettles  after  boiling  Tvlatloc k- Watey , and 
ufed  in  this  Experiment,  was  of  a Snow-white 
Colour , Joft>  and  Jmooth , had  no  Tajle,  was  much 
lighter  than  the  former,  and  readily  crumbled  to 
Powder  under  the  Fingers.  There  is,  I am  told, 
this  Difference  of  Colour  and  Texture  uniformly 
between  Buxton  and  Matloek-Water,  with  Re- 

» 

fpedt  to  the  Sediment  depofited  by  boiling.  And 
I am  alfo  informed,  that  the  calcareous  Matter 
incruftating  Velfels  in  which  Water  in  general  is 
boiled,  is  never  like  that  from  Matlock- Water  in 
Colour  and  Texture. 

5 two  Ounces  of  each  of  the  above  Sediments 
reduced  to  Powder  were  feparately  expofed  in  a 
Sand-heat  for  feveral  Days,  with  four  Ounces  of 
diftilled  Water,  and  then  filtered. 

This  filtered  Fluid  had  only  an  earthy  Tafte. , 
Galls,  and  phlogifticated  Alkali  added  to  a fmall 
Portion  of  it,  did  not  ftrike  any  purple  or  black 
Colour,  or  produce  any  coloured  Precipitation. 
With  Solution  of  Lead  in  nitrous  Acid  with  re- 
dundant Acid,  and  with  fixed  Alkali,  it  was  ren- 
dered turbid,  and  on  ftanding,  depofited  a Sedi- 
ment being  evaporated  to  Drynefs,  it  afforded 
a Grain  and  a half  of  Sediment  from  each  Ounce 

of 
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of. evaporated  Fluid.  This  Sediment  had  a bitter 
Tafte:  a Part  of  it  only  diffolved  in  mineral  Acids. 

A Part  of  this  Matter  incruftating  Veffels  is  fo- 
luble  in  muriatic  Acid,  with  which  it  forms  mu- 
riatic Selenites;  and  the  Part  not  diffoluble  by 
this  Acid  appears  to  be  vitriolic  Selenites. 

Powder  of  Galls  added  to  recent  Solution  of 
this  Sediment  in  vitriolic  Acid  diluted  with  Wa- 
ter, either  produced  a purple,  black,  or  blue 
Colour,  alone,  or  on  the  Addition  of  fixed  Al- 
kali to  the  Galls  and  Solution. 

Therefore,  the  Matter  depofited  by  boiling  Buy- 
ton  and  Matlock- Water  for  Infufions  of  Tea  does 
not  contain  any  neutral  or  metallic  Salts , but  only . 
calcareous  Earth  and  vitriolic  Selenites. 

It  has  been  fhewn,  p.  282,  that  this  Depofi- 
tion  does  not  arife  from  Gas  extricated,  which 
was  the  Menftruum  of  calcareous  Earth  in  the 
Water,  but  from  the  Evaporation  of  the  Water, 
by  which  Part  of  the  Solvent  of  this  Earth  is  car- 
ried off,  and  the  remaining  Fluid  having  more 
Subfiances  than  it  can  retain  in  Solution,  calca- 
reous Earth  is  precipitated,  and  al.fi>  vitriolic  Se- 
lenites ; both  of  which  Subllances  are  foluble  only 
in  a very  fmall  Quantity  in  Water:  But  the 
other  Matters,  being  more  foluble  in  Water,  and 
contained  therein  in  fmaller  Quantity,  by  the 
mere  Evaporation  from  Water  boiled  for  Kitchen 
IJfes,  are  rarely  or  never  precipitated,  and  con- 

fequently  not  found  making  a Part  of  the  earthy 
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Coat  of  the  Infide  of  Veftels  ufed  to  boil  V.  a- 
ter  ( n ). 

The  three  laft  Experiments  were  as  decifive  as 
any  I could  employ  to  difcover  the  Subftances  left 
by  Evaporation,  and  the  Quantity  of  each  of 
thefe  Subftances ; but  becaufe  diluted  Solutions 
of  neutral,  earthy,  and  metallic  Salts  are  apt  to 
decompofe,  and  thereby  lofe  their  Acid  by  Eva- 
poration, it  was  next  enquired,  whether  any  Acid 
was  carried  off  hy  exhaling  Walter  to  Drynejs. 

Exp-er* 

(z?)  It  has  been  mentioned,  p.  310,  that  Dr.  Higgins 
found  the  Subftances  here  related,  in  a different  Proportion 
from  that  found  in  our  Experiments,  but  yet  not  fuch  a Dif- 
ference as  is  at  all  to  be  wondered  at,  for  Reafons  before 
given ; and,  for  the  fame  Reafons,  it  is  very  poffible  there 
may  be  fome  Difference  in  the  Kind,  as  well  as  Quantity,  of 
Subftances  difcovered  on  Evaporation  ; accordingly,  this 
profeffed  and  celebrated  Chymift  fays,  A Gallon  of  Buxton- 
Water  left  upon  Evaporation  * Grain  and  a half  of  marine 
Salt  if  Magnefa,  which  might  be  occafioned  by  the  Conven. 
fion  of  Part  of  the  Alkali  of  the  Sea-Salt  into  Magnefia 
during  the  Experiment,  as  happens  upon  other  Occafions ; 
and  that  a Gallon  of  this  Water  contains  ^ of  a Grain  of 
Iron  combined  with  acidulous  Gas.  I can  account  in  no  other 
Way  for  this  laft  Subftance  than  by  fuppofing  that  the  Speci- 
men examined  by  this  Gentleman,  contained  a minute  Portion 
of  this  Metal  accidentally  fufpended  in  the  Water,  which,  if 
taken  from  the  Bath,  might  readily  happen,  becaufe  of  the 
Iron  Rails  within  the  Water  of  the  Bath.  As  to  its  being 
combined  with  Gas,  the  probable  Miftake  in  this  Refpeft, 
has  been  fully  fhewn  in  various  Parts  of  this  Work.  It 
would  be  extraordinary  indeed,  that  in  many  decifive  Ex- 
periments 
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Exper.  XXXVI.  I added  fuch  a Quantity  of 
pure  fixed  Alkali  to  four  Quarts  of  Tduxt on-Water 
a.s  was  more  than  fufficient  to  decompofe  any 
earthy  or  metallic  Salts  diffolved  therein.  After 
allowing  this  Mixture  to  (land  a fufficient  Time, 
the  clear  Water  was  decanted  and  filtered;  this 
filtered  Fluid  was  diftilled  in  a Glafs  Retort  in  a 
gentle  Heat , and  a Piece  of  Paper  ftained  with 
Archill  was  fixed  to  the  Mouth  of  the  Retort  fo 
as  to  be  expofed  to  the  Vapour  paffing  into  the 
Receiver.  During  the  Evaporation  in  this  Man- 
ner to  Drynefs  the  Paper  only  became  of  a deeper 
purple  Colour  than  before,  and  the  Matter  left  af- 
ter Evaporation,  confifted  of  three  Things,  Seet-i 
Salt , vitriolated  Tartar,  and  fixed  Alkali. 

As  nitrous  Acid  combined  with  Alkali  or  Earth 
has  been  faid  to  be  contained  in  thefe  Waters,  I 
fhall  relate,  in  particular,  that  Paper  dipped  into 
a Solution  of  this  Sediment,  and  after  drying  ex- 
periments which  I have  related,  thefe  two  Subftanees  Ihould 
not  have  been  met  with,  had  they  exifted  naturally  in  the 
Water  ; in  particular;  fee  Exper.  XI,  XII,  XIII,  XIV. 
XXXIII,  XXXIV,  and  XXXV. ; and  becaufe  we  Ihould  ex- 
pert the  Heat  of  boiling  Water  to  decompofe  muriatic  Salt 
of  Magnefia,  thus  depofit  its  Earth,  and  detach  its  Acid,  in 
Exper.  XXXV.  Whether  thefe  Subftanees  do,  or  do  not 
exift  in  Buxton- Water,  is  of  no  Confequence  in  the  Quantity 
mentioned,  with  Refpeft  to  the  Practice  of  Phyfick : I re- 
commend, however,  the  Reader  to  confider  and  determine 
for  himfelf  whether  the  Experiments  here  made  were  ade- 
quate to  the  Detection  of  thefe  Subllances,  had  they  theie 
exifted. 


pofed  , 
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pofed  to  the  Flame  of  a Candle,  did  not  bum 
like  a Match  made  by  immerfing  Paper  into  a 
Solution  of  Salts  with  nitrous  Acid  exilting  as  an 
Element  in  their  Compofition. 

I was  not  able  to  determine,  with  any  Precifion, 
the  Quantity  of  each  of  thefe  Subftances,  on  Ac- 
count of  the  Mixture  of  Alkali  with  them,  which 
could  not  readily  be  feparated  from  the  neutral 
Salts ; but  by  Eftimation  it  could  not  much,  if 
at  all,  exceed  the  Quantity  of  neutral  and  earthy 
Salt,  to  wit,  Sea-Salt  and  vitriolic  Selenites  form- 
ed upon  Evaporation  in  Exper.  XXXIV.  p.  310. 

In  this  Experiment  we  fhould  expedt  to  find, 
upon  Evaporation,  any  Acid  combined  naturally 
with  Earth  or  Metal  in  the  Water  united  to  the 
Alkali  added  to  the  Water,  forming  therewith  a 
neutral  Salt  according  to  the  Nature  of  the  Acid, 
as  well  as  the  neutral  Salts  of  this  Spring.  The 
vitriolated  Tartar  was  formed  by  the  vitriolic 
Acid  of  the  Selenites  decompofed  by  the  Alkali 
added  to  the  Water,  and  the  Sea-Salt  might  be 
this  neutral  Salt  impregnating  naturally  thefe 
Waters,  according  to  Exper.  XXXIV:  but  con- 
fidenng  the  Quantity  of  the  neutral  Salts  here  left 
upon  Evaporation,  it  is  not  probable  that  any 
earthy  or  metallic  Salt  was  decompofed  by  the 
Alkali,  and  thereby  formed  neutral  Salts,  execut- 
ing the  vitriolic  Selenites  j and  as  no  Re dn e/s  of 
Colour  was  produced  of  the  Paper  expofed  to  the 
Vapour  arifing  from  this  Mixture,  it  feems  to  be 

proved 
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proved  by  this  Experiment,  that  Buxton -Water 
doe^not  contain  any  earthy  or  metallic  Salts , except- 
ing vitriolic  Gypfum. 

Exper.  XXXVII.  It  did  not  appear  probable, 
that  thefe  tepid  Waters  contained  any  phlogijtic 
Matter  becaufe  they  had  no  Smelly  p.  1 54,  and  did 
not  tarnijh  Silver , p.  229.  But  to  fatisfy  myfelf 
concerning  this  Fadt,  I fixed  a Shred  of  writing 
Paper  that  had  been  dipped  in  a Solution  of  Su- 
gar of  Lead  in  Water  and  afterwards  dried,  in 
the  preceding  Experiment  fo  as  to  be  expofed  to 
the  Vapour  of  the  Water  during  Diitillation,  as 
well  as  the  Piece  of  Paper  dyed  with  Archill. 

This  Paper,  which  had  been  immerfed  in  Solu- 
tion of  Saccharum  Saturniy  neither  before  nor  dur- 
inp-  the  Evaporation  was  at  all  coloured  until 
the  Luting,  compofed  of  vegetable  and  animal 
Mucilage,  was  fenfibly  burnt  by  the  Degree  of 
Heat  to  which  it  was  expofed  in  this  Experiment, 
at  which  Time  this  Paper  was  of  an  Orange- 
hrowny  and  afterwards  of  a blackifo  or  Lead-Co- 
lour. 

Thlogifton  arifing  from  any  Subftance  is  fre- 
quently announced  by  the  brown  or  blackifh  Co- 
lour produced  of  Paper  that  has  been  dipped  in 
Solution  of  the  Sugar  of  Lead,  as  above-men- 
tioned ; by  which  Means,  as  1 have  already  ob- 
ferved,  I have  difcovered  the  Efcape  of  phlogiftic 
Matter  both  before  and  during  the  Putrefadtion 
of  animal  Matter,  as  well  as  by  immerfing  po- 
lifhed  Silver  in  the  Mafs  to  be  putrefied. 


In 
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In  the  above  Experiment,  the  Colour  was  not 
apparently  produced  by  the  Separation  of  Phlogifton 
from  Water,  but  from  the  luting  during  its  De- 
ft  ruction  by  Heat. 

' *'  , ' ' ' 

Conclufion  of  P A R T II. 

I fhall  now  clofe  the  Second  Part  of  this  Work, 
in  which,  among  other  Things,  we  are  inftrudted  : 

I.  By  the  immediate  Application  of  Buxton- Wa- 
ter  to  the  external  Senfes  and  by  Inftruments , p.  150 
to  173,  that  it  does  not  contain  any  Impregnation 
evident  to  the  external  Senfes , excepting , in  a very 
1 unufual  Form  and  Quantity , permanent  Vapour , 
which  is  not  Gas , any  Vapour  that  has  a Smell , or 
Air ; or  only  a Part  of  it  is  this  l aft  Vapour  3 — 
that  if  it  be  impregnated  with  other  Matters  it  con- 
tains a fmallcr  Quantity  of  them  than  common  Spring- 
Waters  ; — that  its  Heat  exceeds  that  of  the  interior 
Part  of  the  Earth  and  of  ordinary  Springs , which 
are  of  the  Temperature  of  about  4S  or  30°,  inafmuch 
as  this  Water  is  about  8i° ; and  common  Springs 
excite  the  Senfation  of  Cold , but  Buxton-Water  feels 
1 rather  tepid. 

II.  By  Means  of  Mixture,  p.  173  to  231,  that 
the  tepid  W iter'  of  Buxton  does  not  contain  any  Acid , 
excepting  Gas , {and  that  only  according  to  a Teft 
afterwards  ftoewn  to  be  perhaps  erroneous')  or  any 
Alkali ; — that  it  contains  Acid  of  Vitriol  and  marine 
Acid  combined  probably  either  with  Alkali  or  Quick - 
lime , and  Gas  combined,  with  Quicklime , or  with 

Y the 
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the  Compound  of  Gas  and  Quicklime ; aljo  Quick- 
lime united  with  another  Acid  befides  Gas ; — that  it 
does  not  contain  Magnefia  or  metallic  Salt ; — it  is 
impregnated  with  permanent  Vapour , a Part  of 
which  may  probably  be  Air:  and  it  contains  no  phlo - 
giftic  Subjlance. 

III.  By  Means  of  Heat  it  appears , p.  231  to 
321,  that  this  tepid  Water  contains  about  of 
its  Bulk  of  permanent  Vapour , or  four  Ounce  Mea- 
fures  to  four  Ounce  Meafures  and  a half  of  perma- 
nent Vapour  ( meafured  when  of  the  mean  Heat,  and 
under  a moderate  Prejfure  of  the  Atmofphere)  in  1 6 
Pints  of  Water , a Part  of  which  Subfiance  is  Air  : 
But  the  Kind  of  Vapour  with  which  this  Air  is  mixt 
was  not  evident , excepting  that  it  was  not  Gas,  or 
any  phlogifiic  Vapour. 

— TA?/ Matlock- Water  contained,  inthe Quan- 
tity of  fixteen  Pints,  three  Ounces  and  a half  to  four 
Ounce  Meafures  of  Vapour  which  wcis  found  to  be 


— And  that  this  Quantity  of  a common  Spring- 
Water  was  impregnated  with  three  Ounces  and  a 
half  Me  a f ure  of  permanent  Vapour  that  appeared  to 
be  Air. — Phut  the  Air  in  thefe  two  left  Springs  ra- 
ther exceeded  Air  cf  the  Atmofphere  in  Purity. 

fihat  the  Subfiance  which  combined  with  Quick- 
lime on  the  Addition  of  Lime-VV ater  to  Buxton,  Mat- 
Icck,  and  common  Spring-Waters,  and  formed  there- 
with a white  Precipitation , was  Gas  •,  and,  efiimat- 
ing  the  Quantity  of  this  permanent  Vapour  by  the 

Quantity  , 
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of  Lime-Water  that  is  faturated  by  a given 
'Portion  of  this  Sub  fiance  in  Spring-Water,  Buxton- 
Water  contains  about  half  the  Quantity  of  Gas  that 
is  found  in  common  Springs , and  rather  lefs  than 
Matlock- Water  and  other  petrifying  Springs  here 
examined  that  judging  of  the  Quantity  of  Gas  in 
Springs  by  the  Quantity  of  Gas  that  mitt  fat  urate  the 
Quicklime  in  a certain  Bulk  of  Lime-Water,  as  it  re- 
quires the  Gas  of  four  teen  Pints  of  Buxton- Water , and 
of  about  thirteen  Pints  of  Matlock-Water  to  unite 
with  the  Quicklime  of  four  Pints  of  Lime-Water,  and 
eight  Pints  of  the  common  Springs  examined  to  unite 
with  the  whole  of  the  Quicklime  in  four  Pints  of 
Lime-Water  ; and  as  four  Meafures  of  Gas  are  re- 
quired to  faturate  the  Quicklime  in  nine  Meafures  of 
Lime-Water,  it  appeared  that  the  above  Quantit-.es  of 
thefe  Springs  contained  four -ninths  of  four  Pints , or 
about  twenty -eight  Ounce  Meafures  of  Gas : Lb  at 
it  does  not  appear  we  can  eftimate  the  Quantity  of 
Gas  in  Spring-Water  by  the  Weight  of  the  Sediment 
formed  by  the  Union  cf  the  Quicklime  of  Lime-Wa- 
ter and  the  Gas  of  Spring- Water,  when  this  per- 
manent Vapour  is  only  partially  faturated,  but  that 
when  the  Gas  is  precifely  faturated  it  is  efimated 
from  the  Weight  of  the  Sediment,  that  f even  Pints  of 
Buxton-Water  and  four  Pints  of  common  Spring- 
Water  contain  each  about  four  Ounce  Meafures  or  fix 
Grains  W dig ht  of  Gas  j that  the  Quantity  of  this 
Gas  obtained  by  decompofing  this  Compound  of  Gas 
and  Quicklime  is  four  Ounces  and  three  Qiiar- 
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ten  to  five  Ounces  and  three-fourths  Meajure  of  Gas 
from  three  Tints  and  a half  of  Buxton-Water, 
three  Ounce  Meafures  of  this  permanent  Vapour  from 
two  Ptnts  of  Spring-Water,  and  three  Ounce  Mea- 
Jures  of  Gas  from  three  Pints  and  a half  of  Mat - 
lock-Water , and  one  Pint  of  Lime-Water,  when  the 
Gas  m thefe  three  Spring-Waters  is  precifely faturated 
y Lime-Water j hut  when  this  permanent  Vapour  is 
not  faturated,  thefe  Waters  afforded  /even  Ounce 
Meafures  of  Gas  from  each  Pint  of  Lime-Water 
faturated . That  the  Quality  of  the  Gas  in  thefe 
Spring- Water  S'  is  the  fame,  with  Regard  to  Degree 
of  Concentration  confidered  as  a Species  of  Acid,  as 
this  permanent  Vapour  extricated  from  calcareous 
Earth  ; — and  that  the  Quantity  of  Gas  may  he  known 
in  a certain  Quantity  of  Spring-Water  hy  afcer tam- 
ing the  Quantity  of  Lime-Water  that  will  fat  urate 
this  permanent  V apour  in  a determined  Bulk  of  Wa- 
ter 5 for  the  Quality  of  Gas  in  Springs  being  the 
fame  as  that  obtained  by  Art , the  Quantity  required 
to  faturate  a Quantity  of  Lime-Water  equal  to 
that  faturated  by  this  permanent  Vapour  in  a certain 
Quantity  of  Spring- Water  is  the  Quantity  of  this 
Subfiance  in  that  Quantity  of  Water . — That  the 
Gas  in  thefe  Spring-Waters  cannot  be  feparated  by 
the  Heat  of  Boiling  Water  j — that  the  Conclufion  is 
falfe,  becaufe  a Spring-  W iter  contains  Gas  to  the 
Tefi  of  Lime-W iter , and  depofits  calcareous  Earth 
during  Exp  of ure  to  Heat,  this  Earth  is  there  diffolv- 
ed  by  Gas  ; — that  the  W iter  remaining  after  eva- 
porating 
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p orating  any  Part  of  a given  Bulk  of  Spring-  Wa- 
ter contains  the  fame  Quantity  and  not  more  Gas 
than  an  equal  Bulk  of  Water  before  Evaporation -, 
— that  the  Gas  in  Buxton , Matlock , and  the  common 
Springs  fubjeCled  to  Examination  contain  Gas  com- 
bined with  Quicklime , or  with  the  Compound  of  Gas 
and  Quicklime , and  not  with  fimple  or  elementary 
Water , as  hitherto  fuppofed ; — and  that  a Solution 
of  calcareous  Earth  produced  the  fame  Appearances 
on  the  Addition  of  Lime-Water  as  the  above  Springs. 
— Eh  at  Iron  and  other  Metals  were  not  in  general 
dijfolved  by  Gas  in  mineral  Waters , but  by  an  Acid-, 
and  that  the fpontaneous  Becotnpofition  of  chalybeate 
Waters  might  not , and  actually  does  not , depend  upon 
the  Efcape  of  Gas , but  upon  a different  efficient 
Caufe , namely , Dilution  of  the  metallic  Salt 
with  which  thefe  Springs  are  impregnated. — 
Eh  at  the  tepid  Springs  of  Buxton  afforded  upon 
Evaporation  of  their  Weight , or  fixteen  Grains 

of  folid  Matter  in  a Gallon  of  Water , which  was 
Sea-Salt,  vitriolic  Selenites,  and  calcareous  Earth-, 
that  the  Quantity  of  each  of  thefe  was  about  one 
Grain  and  three-fourths  of  Sea-Salt,  two  and  an 
half  Grains  of  vitriolic  Selenites , and  ten  Grains 
and  a half  of  calcareous  Earth  ; — that  the  Cruft 
formed  on  the  Infide  of  Eea-Kettles  and  other  Vef- 
fels,  after  boiling  Buxton  and  Matlock-Water , is 
calcareous  Earth  and  vitriolic  Selenites  ■, — that  dur- 
ing boiling  or  Evaporation  by  a lefts  than  boiling 
Heat  no  Acid  can  be  detected  to  be  feparated,  con- 

fequently, 
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j cntly , there  is  no  Hecompofition  by  the  Heat  of 

boiling  IV 'iter  of  any  Kind  of  neutral , earthy,  or 
metallic  Salt ; — and  it  was  further  proved,  that 
this  Wtater  contains  no  Acid  excepting  Acid  of  Vi- 
triol,muriatic  Acid,  and  Gas  combined  with  fixed  foffil 
Alkali  and  Quicklime  * —and  lafily , that  Buxton - 
W ater  does  not  contain  any  phlogifiic  Subfiance  fiepa- 
rable  by  Heat  and  Evaporation . 

As  common  Springs  contain  the  fame  folid  Sub- 
fiances difcovered  in  Buxton-Water,  and  in  much 
greater  Quantity  ; and  as,  from  the  known  Pro- 
perties of  thefe  Subfiances,  we  have  no  Reaforc 
to  expedl  any  beneficial  Effects  from  them  in  dif- 
eafed  States  in  the  Proportion  in  which  they  are 
Contained  in  thefe  Springs,  the  Confideration  of 
them  may  be  neglected  in  Practice,  and  the  pe- 
culiar medicinal  Qualities  of  Buxton-Water  mull 
be  fought  for  on  other  Principles. 

A Review  of  the  preceding  Hiflcry  pointed 
out,  that  this  tepid  Water  might  be  particularly 
powerful  in  curing  Difeafes  on  three  Grounds, 

I.  On  Account  of  its  Purity  (o),  or  Jmall  Quart* 
tity  of  Impregnation  j 

II.  From  its  'Temperature 

(a)  Concerning  the  Eiredts  of  pure  or  elementary  Water 
in  the  Cure  of  Difeafes,  perhaps-  fome  Fa&s  may  be  col- 
lected from  Writings  on  the  Ufe  of  Snow-Water,  which  is 
nearly  as  pure  as  diltilled  Water,  and  is  not  a hard  Water, 
or  has  any  Effects  dependent  upon  Nitre,  a3  has  been  fup- 
pofed. 

III.  In 


\ 


III.  In  Confequence  of  the  permanent  Htiportf^ 
ferved  to  ej'cape  Jpontaneoufy  from  Buxton- Water, 
p.  i £2 , 153,  andwbifb  is  mixed  with  Air  when  fe - 

parated  by  Heat,  p.  238,  239. 

The  Hiftorv  of  the  Properties  of  trliis  perma- 
nent Vapour  that  arifes  ipontaneoufly  has  been 
inveftigated  in  order  to  difcover  whether  it  had 
any  EfFeds,  or  what  might  be  its  Powers  in  dif- 
eafed  States  j and  as  the  Experiments  and  Ob- 
servations made  with  this  View  are  numeious, 
and  the  Subjetf:  is  new,  copious,  and  interefting, 

I have  treated  it  diftinttiy  in  the  third  Part  of 

»• 

this  Work, 


. 

End  of  Vo  l,  I. 
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